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ANOTHER DCii ’ achievement was 
x i. recorded when Commander R. E. 
Byrd flew across the top of the world, 
for the Wright Whirlwind motors on 
his plane were equipped with gBCSB 55 - 
marked Ball and Roller Bearings. 

It is significant that in every history' 


making flight, . . -marked antifriction 
bearings have been used. No greater 
tribute to their stamina and reliability 
could be expressed than this confidence 
in their ability to carry through, where 
men must gamble with their lives against 
the elements of nature. 
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-for the greater efficiency of aerial transportation 

Goodrich 

Yulca-lock Process 

which fixes rubber permanently to wood or 
metal. Now applied .to rubber coverings for 
pontoons, sea planes, floats and boats. 

A recent achievement of Goodrich engineers, 
who are constantly striving for increased effici- 
ency, safety and economy in all phases of nav- 
igation of the air. 


Write for further information 
it will pay you to investigate 

THE B. F. GOODRICH RUBBER COMPANY 

Established 1870 «v. Akron, Ohio 
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an absolutely water- 
tight job under all 
conditions, either in 
water or dry dock, 
being of flexible nature 
it permits the hull to 
withstand severe 
strains, such as landing 
in a heavy sea or in tak- 
ing off in bad weather 
from choppy water. 

prevents water logging 
in wooden hulls — a fea- 
ture which cuts down 
more weight than that 
of the rubber cover. 

prevents barnacle 
growths on wood hulls 
and corrosion of met- 
al hulls. 

the rubber covering 
offers less friction in 
water, benefiting flier 
in take-offs. 

simplifies construction, 
overcoming necessity 
of making the wooden 
members of a pontoon 
or float water-tight. 
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MERCIAL AIRCRAFT IN AMERICA 
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PRICE REDUCTION 

ON THE IMPROVED 

WACO-9 

THREE-SEATER 

$2250. 

AT TROY, OHIO 


More WACO’S are now in service for profit 
and pleasure than all other planes 
now in production in America. 

THE PERFORMANCE MADE THE DEMAND 

Write for Details 
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To the Top of the World with / 

WRIGHT WHIRLWIND ENGINES 



merit- 


*he North Pole on 
Vlay 8th, 1926 is the greatest indi- 
fclual achievement in aeronautics. 

As a boy he dreamed of the trip 
—as a naval cadet he studied for it 
— as a man he achieved it. 

He went by way of one unswerv- 
ing purpose — by years of study 
and experimenting with engines — 
planes— aerial equip- 


liscalculation 

mean! 

Then came the great moment of 
tljehdp-off, with all the hopes of his 
life entrusted to three Wright Whirl- 
wind Engines — turning smoothly 
and tirelessly— carrying a man and 
his comrade to the goal of their am- 
bition — and as always with Wright 
— home again! 


aircraft built during 
1925 were powered 
u'ich Wright Whirl- 
wind Engines. 
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Air-Cooled Engine Development 

O NE Ol - ’ the oustnnding features of the present status 
of aeronautical development is the very extensive pro- 
gress which has been made in the perfecting of the radial 
air-cooled engine. This development is of more than usual 
interest. In the first place the air-cooled engine possesses 
certain very distinct inherent advantages over water-cooled 
types. These advantages arc so well known that it is un- 
necessary to annunciate them here but let it suffice to say that 
not only is the weight saving as a result of the abolition 
of the water radiator a very favorable point but the absence 
of any latent possibility of trouble accruing from a water 
radiator lias a potential advantage if nothing more. This 
latter advantage is qualified simply because it must not be 
forgotten that these troubles have in reality been almost com- 
pletely overcome in the water radiator. Furthermore, it 
must not be thought for a moment that the water-cooled en- 
gine is seeing its last days for such is by means the case. 

It is a matter of very considerable satisfaction, therefore, 
in reviewing this development as far as America is concerned 
to note the large extent to which the Navy lias been in- 
volved. It can, in fact, be said that the Navy lias been ex- 
tremely successful in producing air-cooled engines which meet, 
in a practical way, the exacting needs of naval service. Of 
course, without the cooperation of the industry, such develop- 
ment would not have been possible to anything like the same 
extent but this only further demonstrated the value of such co- 
operation. 

The Navy has specialized problems in developing naval 
aviation and the air-cooled type of engine has been found to 
answer certain of these problems to a greater degree of satis- 
faction than would the water-cooled type. As a result, dur- 
ing recent years the Navy 1ms concentrated on this line of 
progress with the result that, not only have some, very re- 
markable air-cooled engines been produced from the stand- 
point of the service, but also from the point of view of com- 
mercial aviation, the concentration of the Navy along this line 
lias resulted in the development of engines which are peculiar- 
ly suited to civil and commercial aeronautics. 


Value of Polar Flights 

T HERE ARE a great many people who are asking what 
is tile use of the North Pole flights. There are many 
answers to this question but perhaps the most definite is the 
fact that the flights have demonstrated the practicability of 
the air ns a means of travel in regions which are almost 


inaccessible by any other means. There are many regions of 
great natural wealth whieh cannot be exploited as there are no 
means of communication. Once people realize that flying 
is tile quickest, safest and cheapest manner of getting at these 
regions there will be a great development. Nothing lias done 
more to boost the airplane as an opener of inaccessible coun- 
try than the Polar flights. Whether or not any great natural 
wealth actually exists in the Arctic regions is quite another 
matter. 

There are vast areas both in the tropics and in the polar 
regions where it is necessary to use the most primitive methods 
of travel. Walking, canoeing or travel by dog sled are not 
only slow but also expensive as they require much time and 
often a large party to accompany the expedition employing 
this menus of travel. Moreover, the dangers of such trips 
are often very considerable. Cold and lack of food arc ob- 
stacles in the North and disease and heat in equatorial regions. 
Witli the coming of air travel such conditions will chancre. 
Trips of a couple of weeks by ground methods will he cut 
down to a couple of hours by the air route. Once it is 
realized that the plane can operate under extreme climatic 
conditions, capita! will start opening up new territories. 

An indication of what can be done lias been given by the 
Fairbanks Aeroplane Co. of Fairbanks, Alaska, and by the 
use of the Sikorsky plane by the Standard Oil Co. in South 
America. If there is any form of aviation which deserves 
a subsidy it is flying in the inaccessible corners of tile earth. 
Air service in such countries would bring the Government 
almost direct returns hv increasing the value of the products 
of the country. Railroads which open up new stretches of 
territory do not pay for many years and, to some extent, 
the same might be true of air service into isolated areas, but, 
in the long run, the service would pay for itself many times 

Paradoxical as it may seem, the practical result of the 
flights to the North Pole may be the reduction in the price 
of automobile tires. The world is faced with a decided 
shortage of rubber during the next few years. The new 
rubber plantings will not mature in time to meet the shortage 
mid the only hope is to open up the great areas of wild rubber 
in the Amazon valley. Hitherto, it has taken so long to get 
into the region and the trip was so arduous that it has been 
practically impossible to organize the exploitation of the 
rubber resources. The flights to the Pole should bring to 
the attention of the rubber merchants the fact that inaccessible 
regions can now be flown to in a few hours and they will 
undoubtedly follow the lead of the State department whieh 
has used planes in connection witli the exploration and ex- 
ploitation of wild rubber. By the use of planes vast rubber 
resources could be opened up and the price of tires reduced. 
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The Airship Norge Flies Across the Arctic 

A mundsen-Ellsivorth Arctic Expedition Succeeds in Linking Spitzbergen and Alaska by Air, 


T HE ITALIAN airship Norge, carrying the Amundsen- 
Ellsworth expedition into the Arctic, left King’s Bay, 
Spitzbergen at 8:55 a.m., Greenwich Time, on May 
11, and was kept in constant touch with civilization by means 
of radio (the Norge carried a powerful installation) until 
shortly after 2:00 a.m., Greenwich Time, the next day, after 
which time no further word was heard from her, although 
numerous radio sounds attributed to the Norge indicated her 
presence in the vicinity of Point Barrow and Nome during 
the following days and she was actually seen oft Point Barrow 
early on Thursday morning (May 13). It was not until 
late on May 15 that news reached the civilized world that 
the Norge had landed successfully at Teller, Alaska, about 75 
miles Northwest of Nome. It was known previously, how- 
ever, that the Norge had actually crossed the Pole, for the 
last certain radio message picked up from the airship had been 
sent shortly after the Pole was passed. 

Full credit is due to the New York Times for the most 
reliable information and news of the flight of the Norge, 
the full details of which are not yet available and will not 
he until Capt. Roald Amundsen and Lincoln Ellsworth 
publish a story of their experiences. 

Crossing the Pole 

According to sun observations, the North Pole was crossed 
at 2 :30 p.m. on May 12, when Norwegian, Italian and Ameri- 
can flags were dropped. The average speed maintained dur- 
ing the entire flight as far as Point Barrow appears to have 
been approximately 60 m.p.h. and the altitude between 1000 
and 2000 ft., although when the weather became bad it was 
sometimes necessary to change altitude considerably. 

With the exception of the extremely bad weather, consist- 
ing of high winds and heavy fog, which was encountered be- 
tween Point Barrow and Teller, where the landing was made, 
the only serious difficulty met with was that caused by the 
large pieces of ice which were thrown off by the propellers 
and which, hitting the fabric hull of the airship, pierced large 
holes in the skin which had to be immediately repaired by 
members of the crew. This contingency appeared to be the 
only one not foreseen by Amundsen prior to the undertaking, 
every other possibility having been taken care of. 

During the final stages of the flight, off Cape Prince of 
Wales. Alaska, bearings were lost completely until eventually, 
having been unable to establish communication with Nome 


by radio, land was sighted and the airship flew over Alaska, 
sighting an Eskimo hut. Every endeavor was made to reach 
Nome but, with the wind increasing in strength every minute, 
it was finally decided to attempt a landing at Teller. This 
was accomplished by one of the members of the crew climbing 
down a rope, to which an anchor was attached, and mooring 
the bow of the ship and, thereafter, directing the operations 
from the ground. This was successfully done at 3:30 a.m. 
on May 14 and the airship was deflated and will be packed 
for transportation back to Rome. In the meantime, Amund- 
sen and Ellsworth have gone to Nome by motor launch. 

The Norge covered the distance of 2,000 miles from Spitz- 
bergen to Point Barrow in 46 hr. Taking out the two and 
a half hours spent in cruising around the North Pole, the 
Norge made this flight in 43'/2 hr., or at the rate of 46 m.p.h. 
On the other hand, it took the Norge 25 hr. to cover the dis- 
tance of 700 miles from Point Barrow to Teller, or at a rate 
of 28 m.p.h. 


Mileage Details 

While the actual distance in straight lines from Spitzbergen 
to Teller is approximately 2,700 miles, the actual mileage 
covered by the Norge in its flight, according to the report of 
Commander Nobile, pilot, was 3,291 miles. The different 
stages of the trip were made in the following approximate 
elapsed tir 






•d 2 <i hi 
n 2814 h 


The total trip from Rome, Italy, to Teller, Alaska, wa 
6,820 miles. The trip was made in six laps, as follows: 


Further Details 

Further details concerning the factors contributing to the 

success nl i lie flight R'KI details of tin lariou. aspects o: the 

undertaking have been made available since these preliminary 
notes went to press. 

Feint Malmgrcn, an expert on polar climate, and for three 
years meteorologist on the Maud expedition, had charge of the 



Underwood & Underwood and P & A Photos 

From te/l to right: Cap,. Roald Amondsen. Line o'n Ellsworth, and Col. Umberlo Nobile. with Tilinia. hie close el companion, who accompanied 

B F the Norge from Rome across the Pole. 
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correctly, as well as from Oslo to Leningrad. From Lenin- 
grad to Vadso, signals were picked up just alter the start 
by a station in northern Norway and b}’ Spitzbergen. Con- 
tact was maintained with the Russian stations. Tune was 
corrected by wireless bearings during the flight from Vadso 
to King's Bay. From this point to Alaska communications 
were kept with the Spitsbergen wireless stations. Ten hours 
before the Teller landing, wireless bearings of two Alaskan 
stations were received, and upon lauding, the station at Teller 
was repaired and communication with Nome established. 

The Landing 

The flight's most exciting moments came at the landing at 
Toller. It was the first time an airship was landed without 
assistance from the ground and the. difficulties and excitement 
for the crew were much mcrensed by the fact that the landing 
took place on an unknown coast in bad weather after three 
days of hard work. 

After the landing place was chosen on an ice-covered lagoon 
near Teller, a bag 20 yards long and 15 inches in diameter, 
filled with different things making a total weight of 600 lb., 
was lowered, to which was fixed by steel wire two ice anchors. 
The airship made some rounds over the lagoon, going lower 
and lower. About 200 yd. over the ground the bag was 
dropped on the ice with the anchors. Happily, the wind 
slackened. 

The ice anchors, however, did not get a hold on the ice 
and the airship went at great speed toward the village. The 
engines were stopped while the gas was blown out of the 
bnflouet. About 100 yd. from the beach, the airship being 
about twenty-five yards from the ground, landing ropes were 
taken by Teller inhabitants. More gas was blown out and 
the airship bumped on the ice. Some of the crew jumped 
out and also caught the landing ropes, and the airship at last 
lay quiet on the ice only 100 yd. from the nearest cottage, 
without the least damage. 

The ship was quid, and more gas was blown out. Then 
came rather hard winds throwing the ship on her side and some 
of the airship’s metallic construction was injured. The 
damage proved Inter on to be easily repaired. 



meteorological service. The factors figuring in the choice of 
a starting day from King's Bay were a fixed low temperature, 
a high barometer reading, favorable winds, sky and good 
visibility. On May 10, local observation and advice from 
the Geophysical Institute of Northern Norway indicated a 
favorable condition for the start. At 9 o’clock of the next 
morning the Norge left the shed. For more than 23 hr. the 
flight went on in fine weather with slight winds from various 
directions. The temperature at a height of from 1,200 to 
1,500 ft. fell gradually from 23 deg. over King's Bay, to 10 
deg. F. at latitude 88, where the temperature slowly began 
to increase. Between S8 and 89, a fog was encountered, that 
disappeared as the Pole was reached. Interesting meteor- 
ological observations were made during the flight. 

The last evidence of animal life observed on the flight were 
white fish swimming in a lead some miles from a pack of 
ice on the Spitzbergen Islands and bear tracks, which in- 
dicated the possibility of seals living up to a latitude of 
83. From there over the Pole and down to the Alaskan 
coast no tracks, no animals and no birds were observed. The 
first bird seen after Point Barrow was in sight was a gull. 
The first humans observed were Eskimos on the coast between 
Point Barrow and Wainwright. 

Radio Troubles 

No trouble was experienced with the magnetic compasses. 
The radio gonimoter, so necessary prior to the arrival at 
Spitzbergen, was practically of no use in the transpolar 
flight. After reaching 87 deg. of latitude on the American 
side of the Pole, the forming of ice prevented its working. 

Owing to the fact that the wireless stations could not be 
heard after passing the S7 deg. of latitude, no weather re- 
ports were received. The flight had to be continued south- 
ward without an inkling of what weather awaited them. 
I" poll ranching Teller, enough fuel was oif hand to continue to 
Nome, lint the absence of weather reports made such a coursc 
imldvisahlc. The Norge, equipped with a specially constructed 
Marconi valve transmitter, with an aerial output of about 
2t)lt watts, also had a Marconi wireless direction finder. 
Pominunication was constant with England during the flight 
to Pulliam. From Pulliam to Oslo, the wireless functioned 


The Norge riding a, the 


Oslo, Nor map 
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After the lauding the last of the gas was blown out, the 
airship’s anchor fixed in the ice, and the crew commenced to 
take ashore the most valuable of the scientific and navigation 
instruments and their personal effects to save these if stronger 
winds should carry the airship away during the night. 

This, however, did not happen, so the crew caught their 
first sleep since leaving Spitsbergen. 

Notable Airship Flights 

The (light of the Norge is one of the four outstanding 
voyages of lighter-than-nir craft up to the present time. The 
first great notable lighter-tlian-air flight was the trip of the 
German Zeppelin airship L-59 to Africa during the World 
War. This was the most spectacular achievement of a 
Zeppelin during the war. The ship left Jamboli, Bulgaria, 
on the morning of Nov. 21, 1917, passing over Smyrna, the 
Mediterranean Sea the Libyan Desert and South into Africa. 
At about 2 turn, on Nov. 23, radio instructions were received 
from the German admiralty to return, as East Africa had 
surrendered. At 8:10 a.ui. on Nov. 25, 1917, the L-59 re- 
turned to Jamboli. 

This flight was undertaken with the purpose of carrying 
badly needed medical and other supplies to General Von 
Lettow Vorbeek, who was running his own little Avar in Ger- 
man East Africa with a scratch force and entirely inadequate 
supplies. The ship, on tills flight, was in the air about 
100 hr. and had traveled a distance of about 4500 miles, and, 
upon the return there was still remaining sufficient fuel on 
board for at least 48 hr. more of travel. That it was a difficult 
undertaking is evidenced by the fact that, on two starts, the 
ship returned to its base because of the bad weather en- 
countered. It is also noteworthy to recall that the flight 
was undertaken with no information as to weather conditions 
to be expected, since practically the whole trip was over hos- 
tile territory. 

Immediately after the war, transportation in Germany was 
badly disorganized and it. will be recalled that tlie Zeppelin 
Company built two airships for passenger service. One 
of them, the Bodensee, went into sendee between Berlin and 
Friedriclislinfen in August, 1919, and, in 98 days, carried 


2380 passengers about 32,300 miles, together with 18,000 lb. 
of baggage and valuable express matter. While there were 
no long trips involved in this sendee, the outstanding feature 
was the regularity of this sendee and the fact that it was 
accomplished without accident to a passenger. 

The next outstanding flight was the post-war flight of the 
British rigid airship R-34 from East Fortune, England, across 
the Atlantic Ocean to Long Island, New York, and return 
in July, 1919. The R-34 was in the air 108 hr. 12 min. and 
traveled 3600 miles on the trip to Long Island, and on the 
return traveled 3450 miles in 75 hr. 3 min. 

A Non-Rigid Flight 

The only flight of a non-rigid airship of any great im- 
portance was that of the Navy’s C-5, which flew from Mon- 
tauk, Long Island, to St. Johns, Newfoundland, in 1919. 
The ship covered n distance of about 1200 miles in 25*4 hr. 
Had a sudden gust not torn her from the grasp of her 
liandliug crew shortly after her arrival at St. John’s, this 
ship undoubtedly would have crossed the Atlantic before the 
trip of the Curtiss seaplane, NC-4. 

The West Coast trip of the airship Shenandoah was one 
of the greatest achievements of any ligliter-tlmn-air craft 
ever built. On this flight, the Shenandoah traveled 9,317 
miles and was away from her hangar 19 days and 19 hr., 
crossing mountain ranges, deserts, plains and sea, from the 
Atlantic to the Pacific, and from Canada to Mexico, experienc- 
ing all varieties of weather and climate, much of which was 
adverse. This cruise was made without the availability of 
a shed or hangar, and newly erected mooring masts were 
depended upon to provide facilities for fueling, gassing, pro- 
visioning mid repair. 

The next flight of interest was that of the Los Angeles 
which covered 5100 miles in October, 1924, in 81 hr. in a 
flight from Friedriclislinfen, Germany to Lakehurst. The 
Atlantic Ocean, in this flight, was crossed in 64 hr. This 
ship, in February of last year, also made a voyage to Ber- 
muda and back, mooring at the D.S.S. Patoka, the only ship 
afloat with a mooring mast. 



c followed ty die airship Norge from Kings vap. jpnzocrgcn. 
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The Pratt & Whitney Wasp Engine 

The Neiv 400 lip. Air-Cooled Radial Engine Passes Flight Tests With Excellent Results. 


T 1IE NEW Pratt & Whitney Wasp engine recently com- 
pleted its first flight tests at Anacostia, Washington, 
D.C., under the auspices of the Navy Department. The 
tests were made in the Wright Apache, a remarkably clean 
single-place plane designed to meet the requirements of the 
Navy shipboard fighter type, and for the installation of mi 
air-cooled radial engine. 

Great interest lias been attached to the ability of an air- 
cooled engine to successfully compete with the present stand- 
ard water-cooled types, particularly as regards high speed. 
It has long been recognized that, because the air-cooled en- 
gine installed in ail airplane is lighter than its water-cooled 
competitor, the climb ol an airplane so equipped would be 
superior, hut, on account of the head resistance of a radial 
type, and also the belief that air-cooled engines were not as 
efficient ns water-cooled types, many have felt that superiority 
in speed would go to the airplanes with a water-cooled en- 
gine. Following the results of the Navy’s tests, it is inter- 
esting to note the comment as given out by Comdr. E. E. 
Wilson, head of the Engine Section of the Bureau of Aero- 
nautics, who stated : “The Wright Apache, fitted with the 
Pratt & Whitney Wasp engine, lias exceeded the high speed 
of the present standard water-cooled pursuit planes. Its 
climb in ten minutes was better than that of the standard 
machines fitted with water-cooled engines by more than sixty 

It is believed that the Wasp engine lias set an entirely 
new standard for radial engine efficiency. Exhaustive tests 
under the supervision of the Navy Department have estab- 
lished a rating for this engine ot approximately a pound and 
one half per horsepower, and it lias shown its ability to de- 
velop power in excess of this figure. For the first time, a 
radial type engine in the 400 lip. class compares more than 
favorably with the efficient water-cooled types of engines on 
a dry weight per horsepower basis. Its weight installed 


in an airplane is, of course, considerably less than tile water- 
cooled types on account of this, together with the saving of 
water, radiator, etc. 

The Wasp is a nine-cylinder air-cooled fixed radial type. 
The bore ami stroke are 5.75 in., giving a displacement of 
approximately 1300 cu. in. The compression ratio is o.25, 
and the engine operates entirely satisfactorily on its standard 
rating with domestic aviation gasoline. Its normal high 
speed is 1900 l-.p.m., and it is being conservatively rated at 
400 lip. The dry weight of the engine, including accessories, 
except the starter, is 650 lb. 

Embodies Many New Features 

Tin: Wasp has obtained unusual characteristics because of 
certain features entirely new in radial design. All of the 
power transmitting parts are extremely rugged and substan- 
tial, and exhaustive tests have shown the engine to he re- 
markably dependable in spite of the low weight per liorse- 

Thc accompanying photograph of the unmounted engine 
shows the front of the engine to he entirely clean. This pro- 
vides good opportunity for proper cowling. All of the ac- 
cessories and drives are conveniently arranged at the rear of 
the engine, including the two Scintilla magnetos, Stroinberg 
carburetor, oil and fuel pumps, provision for synchronizer 
drives. Eclipse inertia starter, and even provision for a gen- 
erator. All of these accessories are entirely enclosed by the 
fuselage, and arc easily accessible through inspection doors 
on either side of the fuselage forward of the fire wall. This 
arrangement not only makes for extreme accessibility, but, 
even more important, entirely protects these accessories from 

The valve gear is completely enclosed, including the push 
rods, valve springs, and the rocker arms, which latter are 
carried on hull hearings. To accomplish this, each rocker 
arm is carried in a housing which is integral with the cylinder 



The Pratl and Whilnep Wasp engine fitted into the Wright Apache ship board plane during 


carried out bp the JVavp 
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lieail. The tubes enclosing the push rods are readily re- 
movable. Provision is made for removing the valve springs 
and valves without disturbing the rocker arms. 

Departing from conventional radial practice, the main 
crankcase consists of two symmetrical sections divided on the 
center line of the cylinders and united by nine through bolts, 
one between each cylinder. By this arrangement each main 
crankshaft bearing is supported directly in the main ease. 
Extreme smoothness is secured by the use of a rotary induc- 
tion system which is built into the rear of the engine. A 
certain amount of supercharging is also provided for with 
this arrangement. This system was developed in cooperation 
with the General Electric Company. 

Again departing from conventional radial practice, it is 
interesting to note that the master connecting rod of the Wasp 
has a solid big end. The split type master rod has long 
been a fundamental weakness of all large displacement radial 
engines, and at the same time has made it impractical to 
operate smaller displacement radials at high revolutions. The 
Wasp lias apparently overcome this weakness by the employ- 
ment of the solid rod. This construction permits, without 
penalty of additional weight a master rod sufficiently rugged 
to withstand both high power loading and extremely high re- 
volutions. A divided crankshaft is used with this rod con- 
struction. The forward or transmitting portion of the shaft 
is solid, while the rear or accessory drive member is splined 
and bolted to it, forming a shaft assembly as rigid and strong 
as 'a single piece shaft. 

Xu general, much ingenuity lias been shown in the elimina- 
tion of unnecessary weight. To this end a great deal of 
duralumin is used throughout the engine, and many refine- 
ments in details enter into the remarkably low weight of the 
completed engine. 

George J. Mead, vice-president of the Pralt & Whitney 
Aircraft Company, who directed the development of. this en- 
gine, predicated its design upon the desire of the Navy De- 
partment for an efficient air-cooled engine for use in shipboard 
fighters. The Navy have frankly stated their preference for 
an air-cooled type for this use, but it has been necessary to 
develop greater efficiency in radial types in order to success- 
fully compete with the very efficient and proved water-cooled 
types now in use. Mr. Mead stated: “It lias been our aim 
to develop a 400 lip. radial type of engine whose weight per 
horsepower compares favorably with the most efficient water- 
cooled types now being used for pursuit planes. It is a 
fact Hint the Wasp, on a basis of dry weight, is lighter than 
the present standard water-cooled engines, and, based oil the 
official Navy tests, it is capable of developing as much or 
greater power. Of course, its installed weight in the air- 
plane is considerably less than that for the water-cooled 
types. The flight tests at Anncostia demonstrated that a 
lighter equipped with the Wasp air-cooled engine could ‘out- 
perform’ the present standard water-cooled planes. This 
seems proof of the soundness of the Navy’s policy for the 
past several years of encouraging air-cooled developments 
for their requirements.” 

It is interesting to note that the first engine of this type 
has now been operated for more than 250 hr. of testing, 
nearly all at full throttle. After more than 100 hr. of pre- 
limin'arv testing, the same engine was placed on official Navy 
fifty-hour test, which it completed exactly in accordance with 
a pre-determined schedule without stops for any cause, and 
without the replacement or adjustment of a single part, not 
even excepting spark plugs. Shortly after this test the 
following interesting statement was given out by the Office 
of the Secretary of the Navy: 

“The Secretary of the Navy announced today the award 
of a contract to the Pratt & Whitney Aircraft Company 
of Hartford. Connecticut, for a number of tlieir new Wasp 
engines. This is the engine which has recently completed 
two standard type tests under the supervision of the Navy 
Department with surprising results. The details of con- 
struction of this engine were not obtainable from the Navy 
Department for the reason that it is considered a highly 
secret development. It was learned, however, that the Wasp 
is a radial air-cooled engine of nine cylinders, developing 
more power than the Liberty on over 150 lb. less weight. 
Conservatively rated, the engine is reported to weigh less than 


1.5 11). per lip., or less than any known air-cooled engine 
ol similar power here or abroad. It incorporates a number 
( f novel design features which give it a surprising perform- 
ance both at sea level and at altitude. It is the resull of an 
intensive development and incorporates advanced engineer- 
ing design with the pree : sion workmanship for which the 
Pratt & Whitney Company is well-known throughout the 

"A number of new airplanes for shipboard use are being 
built around this engine. It is expected that some of these 
will he in the air at a vary early date. There is every as- 
surance that, ns a result of tins development, the fleet will 
soon have aircraft whose performance is far in excess of any- 
thing available elsewhere. If the Five-year Building Pro- 
gram now before Congress is approved, funds will be avail - 



A side l-iew of the Pralt and IVhilnep W asp engine giving an excellent 
idea of the cleanness of the front of the engine and shaming clearly 
the arrangement cf equipment in the rear . The Eclipse engine starter 

and one of the Scintilla magnetos can he seen, 
able to equip tin* licet immediately with these improved 

In regard to the present plans of the Pratt & Whitney 
Aircraft Company, it is interesting to note the statement just 
given out by F. B. Rcntsehler, the president of the com- 
pany, as follows: 

“We feel greatly pleased with the performance to date of 
our Wasp. At a recent meeting of our Board of Directors 
we were authorized to proceed immediately with expenditures 
for new machinery and equipment aggregating more than 
$300,000. With tiiis equipment added to our present experi- 
mental shop we believe that our manufacturing facilities for 
aviation engines will be unsurpassed. 

“The Board of Directors of our company has been recently 
expanded to include Charles F. Kettering, vice-president in 
charge of research and engineering of the General Motors 
Corporation, and a director of that company, and William 
B. Mayo, chief engineer of the Ford Motor Company, and 
who has also directed the interesting and successfnl aviation 
operations of that company. 

“All of our people have great confidence in the future of 
aviation, both from a military and a commercial standpoint. 
It is a source of real satisfaction that sound and established 
business heads are anxious and willing to lend their support 
to the continued development of aeronautics.” 


May 31, 1926 


AVIATION 


On the Control of Airplanes at Low Speeds 

Generalizing on Some of the Methods of Obtaining Adequate Control in Stalled Flight With 
a Discussion of the Hill Tailless Airplane. 

By W. LAURENCE LE PAGE 


T HE PROBLEM of controlled flight in airplanes lias 
been the paramount question in the development of 
lieavier-than-air flying since its first inception. Un- 
doubtedly one of the very greatest problems with which 
the Wright Brothers had to contend, after they had mastered 
the major problems of sustained flight, both in gliding and 
under power, was that of providing the wherewithall to con- 
trol their flight adequately. In this respect it would now 
seem that the Wright’s progressed from the very beginning 
along the correct lines, for the present day methods of ob- 
taining control in airplanes are not widely different from the 
control system employed in the very first Wright power ma- 

Distinctive Lines of Progress 
After the Wright's had demonstrated to the world the 
possibilities of sustained flight under power, many other 
pioneers undertook the further solution of the problems in 
which the Wright’s themselves were engaged and what might 
be termed various schools of thought developed, each follow- 
ing along distinctive lines in the endeavor to reach the same 
common object, namely the perfection of sustained flight 
under power. Of these several schools of thought, the two 
from which the present discussion of airplane control may 
open are those which may be stated, in general, to be as 
follows : 

(1) That view point which, accepting the limited flying 
qualities of the airplane at the time, which limitations were 
mainly due to undeveloped power plants and insufficient know- 
ledge of aerodynamic application, endeavored to provide ab- 
solute stability in the hope thereby of making flight reason- 
ably safe. 

(2) That view point which considered that safety in flight 
ultimately depended upon the general all-round development 
of the possibilities of the airplane, believing that such safety 
would naturally follow as the scope and qualities of airplane 
flight were improved. 

It is safe to say that the latter school of thought was in 
flip majority and has been the forerunner of the present con- 
ceptions of the airplane to a greater extent than has been 
the former school of thought. The method adopted by eacli 
of attacking the flight problems are, however, equally in- 
teresting. In the case of the former class (1) development 
was carried oil along the lines of providing, in an airplane, 
absolute static stability such that any force tending to upset 
the balance of the plane was immediately counterbalanced by 
a restoring moment which acted in an equal but opposite 
direction. When it is recalled that, in these early dnys of 
flying, an airplane in the air had no speed range mid was. 
therefore, always flying at an altitude which was almost stall- 
ed, this being due largely to the lack of a light engine which 
would provide sufficient power for flight with some reserve and 
also to the poor aerodynamic design of the airplanes themselves. 


the limits of flight will be realized. The result was a rigidly 
stable airplane, the maximum speed of which was but little 
higher than the stalling speed and which possessed no maneu- 
vering ability whatsoever, such an airplane being absolutely 
stiff. 

On the other hand, other pioneers were developing along 
entirely different lines, in the endeavor to improve the aero- 
dynamic efficiency of the airplane, leaving the actual control 
to the pilot’s ability to maintain this with the control me- 
chanisms provided, which were being continually improved. 
While considerable success was achieved with airplanes of 
the first class, notably the Burgess-Dunne and the Weiss 
types, far greater advances were made with what may 
termed unstable airplanes in which control was left entirely 
to the (sometimes) frantic efforts of the pilot. But, with the 
lighter engine being developed and knowledge of aerodynamics 
advancing, airplane design in this latter class was rapidly 
improved, until it eventually became possible to combine sta- 
bility and controllability such that an airplane could 
not stiffly stable, but what may be termed neutrally 
equilibrium being obtained over a wide ranee from .1 
speed attitude to just before the stall. 

Loss of Control at Stall 

In this manner, performance in the modem airplane 1ms 
been obtained. An airplane today is not stiffly stahle at 
one angle, of attack only but is so designed as to be capable 
of being rendered stable at any attitude up to the stall by 
means of suitable adjustments of the control surfaces by the 
pilot. The control surfaces are. therefore, not only suffi- 
ciently powerful to maneuver the plane and alter its attitude 
to the flight path but, at angles below the stall, are able to 
maintain trim and render the airplane stable under the new 
conditions of trim. As a result of this efficient development 
of the controls of a modern airplane, however, there has de- 
veloped the disadvantage of these same controls being able 
to force a stalled condition upon an airplane in flight. Fre- 
quently a stalled condition is thus accidently enforced by 
the actions of the pilot. Also, frequently the stalled con- 
dition is produced by a wind gust striking the plane when 
it lias been flying at an attitude very close to the stall. What- 
ever has been the case, however, tile result is the same in that 
the plane. on:*e stalled is rendered uncontrollable by the in- 
efficiency of the controls at high angles of attack. This 
inefficiency is due almost entirely to the fact that the control 
surfaces employed in an airplane are, in reality, themselves 
minor airfoils and are, therefore, subject to the same de- 
ficiencies as are airfoils. Reference is made to the falling 

tack is increased above a certain point and the eventual re- 
versal of tile slope of this curve, with tlie result that the lift 

actually decreases with further increases in angle. The rapid 
increases in the drag, coincident with these changes in the 



The Alaskan of Ihe Detroll Arctic Expedition leaving Fairbanks for Point Barron with supplii 
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trend of the lift coefficient, also ha.ve a marked bearing upon 
this same problem. 

Taking into consideration the elevator control, it is neces- 
sary to remember that, not only is this control called upon 
to provide a means for changing the direction of flight in 
the airplane, but also it must perform the function of main- 
taining balance under the new conditions caused by the ma- 
neuver which it itself has caused. Aud, furthermore, this 
latter function is accumulative, for, according to the extent 
of the maneuver, so the requirements of trim are greater. 
This means that for a maneuver involving a large movement 
of the center of pressure, causing a large pitching moment, 
the counteracting force provided by the elevator must be 
greater. This indicates a large angular change in the atti- 
tude of the elevator, thus greatly depleting the latitude avail- 
able for further control, since the elevator itself is brought 
nearer to the stalled condition, upon reaching which, its ability 
either its a means of control or of maintaining trim will be 
completely destroyed. 

Control in Roll 

In the case of aileron control the result is much the same 
although the phenomena is somewhat different. In the first 
place, the lateral stability of an airplane with dihedral but 
regardless of the ailerons may be considered. Assume that 
a lateral gust 1ms struck the plane and caused a roll. The 
dropping wing tip of the airplane, which is in forward motion, 
will be subjected to what is, in effect, an increased angle of 
incidence due to its new resultant flight path ( downward ) 
to the relative wind. At angles of attaek below the stall 
this increased incidence will mean increased lift which will 
result in n restoring couple tending to resist and correct the 
effect of the lateral gust. The ailerons of an airplane serve 
as an adjunct to the lateral stability which the machine may 
have, by enabling the pilot to correct violent lateral ehanges 
in balance by raising nr lowering an aileron to alter the effec- 
tive angle of nltack of a wing tip. They also serve as a 
means whereby the pilot may maneuver the airplane laterally. 

Of course, as the angle of incidence of a wing tip is in- 
creased as a result of cither a dropping wing or a depressed 
aileron, then the drag of that wing tip will also be increased 
but only to an extent which can easily he corrected by a 
movement of tile airplane's rudder. When, however, the air- 
plane is Hying either near, at or above the stall, any increase 
in the angle, of incidence of a wing tip. whether caused by a 
dropping wing or by a depressed aileron, will be accompanied 
by, not an increase in lift but a very rapid decrease in lift. 
The result, is that the tendency to roll is increased rather than 
decreased and the aileron looses its power of control com- 
pletely. Furthermore, so great is the increase in drag of 
an airfoil with increase in incidence above the stall that, the 
yawing moment caused by a depressed aileron is very large 
and cannot be corrected by the rudder because of its magni- 
tude. In addition, this yawing moment is in the direction 
opposed to that of the rudder when the ailerons are being 
used to bank the machine on a twin. It will he seen, there- 
fore, that the control of airplanes at angles near, at or above 
the stall is a problem of extreme complicity. Yet it is under 
such conditions of flight that control is most needed, namely, 
just before and during landing. 

The Problem 

The solution of the problem resolves itself into one having 
two distinct aspects, one of which involves the attainment 
of a fixed center of pressure in the wing in order that, re- 
gardless of the attitude of the airplane, the entire range of 
the elevator will ho available for control anil not taken up 
in maintaining trim. From the other aspect, the design of a 
form of lateral control which will not stall with the stall of 
the wings of the airplane and which, oven at high angles 
of the wing, will continue to maintain a low value of yawing 
moment/roiling moment ratio, is the problem. The possibility of 
reducing the stalling speed of the entire airplane has 
also been given considerable attention hut, while it partially 
solves the problem, since it reduces the landing speed, the 
possibility of the stalled condition being reached with its 
attendant troubles is still present. 

Marked reductions in the stalling speed of airplanes have 
been made possible with the development of the Handley 
Page and Lachmann slotted wings, the angle of the stall of 
such airfoils being in some cases as high as 45 deg. With the 


use of the now well-known slotted type of wing, therefore, 
considerable reductions in landing speed of airplanes can 
bo achieved but the stalled condition is by no means abolished 
and, due to the very sharp peak of the lift curve of the 
slotted wing, when the stalled condition is reached the char- 
acteristic features of the ensuing stall are acute. However, 
a combination of the slot principle with normal ailerons, 
forming what has been termed a slotted aileron, (fig. 1, a.) 
gives the advantages of delayed stall together with lateral con- 
trol requirements. In such a device, as the aileron is depressed 
the slot at the rear spar of the wing is opened. The result, 
particularly in high lift wing sections, is that marked in- 
creases in rolling moment are obtained without a correspond- 
ing increase in yawing moment. In fact, under some circum- 
stances twiee the control (rolling moment) can be obtained 
with very little increase in yawing moment. 

While the possibilities of slotted ailerons arc important, an 
aspect of the adaptability of the slotted wing which is fre- 
quently overlooked is that of employing the trading edge slot 
in conjunction with the normal ailerons for the purpose of 
improving lateral control. The method involves the use of 
the front slot to prevent the falling wing tip from burbling 



and to cause the rising wing tip to burble. By the use of 
slots differentially in this manner, very large rolling moments 
can be obtained with actual decrease in yawing moment com- 
pared with existing controls at low speeds. In some eases 
the yawing moment can be negative. These features arc of 
special interest in the ease oE the slotted wing because ade- 
quate control at low speeds is \-cry essential if the full value 
of the high lifts are to lie obtained. It appears also that, 
since the slotted wing in itself does not overcome the trouble 
of stalled control because the stalled condition is still possible 
at reduced speed, it may be good not to use the full reduction 
in stalling speed which the Handley Page device provides but 
to retain something in hand, as it were, for control after stall- 
ing, in the manner suggested. 

While discussing the possibilities of a slotted flap control, 
it will be interesting to refer to some experiments carried out 
in 1923 at the National Physical Laboratory' on tandem sys- 
tems of airfoils*. The work consisted of a series of tests upon 
n compound wing made up of a main airfoil with an auxiliary 
airfoil of very much smaller size arranged in elose proximity 
to the trailing edge of the main airfoil (fig. 1. b.) These 
experiments, it should be pointed out, were carried out with 
a view to investigating the general subject of high lift eom- 


‘Reports and Memoranda, No. 886. Aeronautical Research 
Committee (British) “Further Experiments oil Tandem Aero- 
foils”, bv W. L. LePage. 
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pound wings and not with any considerations of control in 
view. The investigations showed, however, that marked high 
lifts could be obtained with this type of compound wing and 
that the increase in lift over that of a normal wing of the 
same total area was, under some circumstances, very much 
greater than similar increases with the Handley Page type of 
slotted trailing flap. The possibilities of this principle being 
applied to the control problem, therefore, suggests itself. 

A Solution From Another Aspect 
Continuing the study of control at low speeds, a limited 
number of experiments have been carried out in a wind tunnel 
with a view to so modifying the leading edge of a wing tip 
that a reduction in lift is accompanied by an increase in drag. 
Two devices were tested. One method (fig. 2, a.) consisted 
of a flap, arranged on the upper surface of the wing at the 
leading edge, which, when opened inwards, permitted the air 
to flow through a slot to an opening in the lower surface a 
short way hack from the leading edge. The other method 
(fig. 2, b,) consisted of a flap hinged on the under surface of 
the wing a short way back from the leading edge. This flap 
is moved downwards but when in the up position contributes 
to the normal contour of the wing section. These devices, 
due to A. Fage, of the National Physical Laboratory, when 
tested on a model wing in a wind tunnel were found to reach 
their maxiiimnt effect at or about the stall and produced a 
rolling moment about equnl to that produced by an aileron. 
However, in each case the yawing moment aided the rudder 
and was about equal but of opposite sign to the yawing 
moment to be expected from an aileron. 

Further experiments carried out upon these devices showed 
that, when used in conjunction with ailerons, the combined 
control of device (a) and the aileron exceeds that of the ailer- 
on alone by approximately 13% at the stall and 55% at an 
incidence of 28 deg. Furthermore, at flic stall, the resultant 
yawing moment of the aileron and control device acts with 
the rudder, while at the higher incidence it opposes the rudder 
hut to an extent which can easily be counteracted by movement 
of the rudder. Tn the ease of device (h) combined with 
the aileron, the rolling moment was found to exceed that of 
the aileron alone by about 50% at the stall and by about 
120% at 28 deg. incidence, while the yawing moment is with 
the rudder at both angles. 

The Fixed Center of Pressure 
The possibility of attaining adequate control at and above 
the stall by means of the employment in the airplane of a 
wing with a fixed center of pressure aud the possibility, there- 
fore. of controls which serve solely as controls and not as de- 
vices for maintaining trim, lias been the subject of extensive 
research by Capt. G. T. R. Hill in England, during the past 
three years or so. As a result of his studies of the subject, 
Captain Hill has designed an airplane employing a wing with 
the characteristic of having approximately a fixed center of 
pressure position regardless of the attitude of the wing up 
to the angle of stall. Captain Hill has employed the swept 
back type of wing with washed out incidence toward the tips 
to attain this charneteristie. Control, both lateral and longi- 


Captain Hill’s Lecture 

In his lecture before the Royal Aeronautical Society on the 
tailless airplane, Capt, G. T. R. Hill relates how he held a 
studentship awarded for the purpose of enabling a close 
study of research problems and, in the absolute freedom of 
three. years during which lie was entirely independent of 
having to report regular progress on his studies, he turned 
his attention to the problems of safety in flight, and set him- 
self to design an airplane which would nevei-, through any 
error on the part of the pilot, get out of control. 

Commencing at the very basis of the problem, the author 
chose a simple conception of the air forces acting upon an 
airplane in flight, as consisting of the weight acting downward 
through the C. G. and the total air force acting upwards 
through the same point. The airplane, therefore, may be 
considered as consisting of a lifting surface to provide for 


tudinal, is obtained with control flaps, called controllers, at 
the wing tips of the single monoplane wing of the airplane 
which 1ms no tail surface at all, the plane closely resembling, 
in this respect, the early Dunne machine. 

In adopting the swept back wing, Captain Hill has con- 
sidered the disadvantages from the aerodynamic standpoint to be 
inconsiderable in obtaining the center of pressure requirements 
sought after. Nevertheless, it is interesting to consider the 
aerodynamic deficiencies involved in the arrangement. Ex- 
periments hi the wind tunnel show that on nn airfoil of aspect 



ratio 6, the maximum L/D is not materially reduced up to 
angles of sweep back of 20 deg. hut at 30 deg. the reduction 
in maximum L/D becomes suddenly pronounced, reaching 
almost 19%. which must he considered as very material. (The 
sweep back in Captain Hill’s wing, which is tapered, is 31 
deer, oil the lending edge and 14 deg. on the trailing edge.) 
At the same time, the stalling angle of such an airfoil is 
delayed about one degree while the lift is reduced slightly. 
But possibly the most serious drawback in the swept back and 
washed out wing, from the aerodynamic standpoint, is the 
fact that, with the effective leverage of the wing tips small 
compared with that of a conventional tail, the washout, must 
he considerable and this further decreases the aerodynamic 
characteristics of the wing. 

Captain Hill lias, however, produced an extremely interest- 
ing airplane which has flown very successfully and can be 
controlled at angles far above the stall. Captain Hill dealt 
with all aspects of development of his tailless airplane in 
his recent lecture before the Royal Aeronautical Society. It 
will not he necessary, therefore, to discuss it any further 
and a resume of his lecture will now he given. 


on the Tailless Airplane 

a vertical component of the air forces which will oppose the 
weight and a power driven propeller which will insure a 
zero horizontal force without the necessity of flight in a down- 
ward path. For the purposes of trim at different speeds, 
the air forces must pass through the center of gravity at 
more than one attitude. The author assumes, for simplicity 
in the argument, that the C.G. is on the wing chord and that 
the center of pressure is that of the entire airplane with the 
elevators set for trim at the particular attitude under con- 
sideration. Thus, it will bo seen that the C.P. must not vary 
with attitude if the plane is to have any speed range and it 
wa3 this very problem upon which the author fixed liis atten- 

The control surfaces of an airplane perform four duties: 
(I) To trim the airplane at different speeds. Each speed 


832 


AVIATION 


May 31. 1926 


requires its own particular setting of the control surfaces 
to insure that the C.P. coincides with the C.G. 

(II) To trim the plane with different load distribution. 

(III) To correct disturbances due to wind gusts. 

(IV) To insure the power of maneuvering. 

Considering the last item first, it is surprising to note the 

small extent of the movement of the C. P. necessary in ma- 
neuvering. This docs not mean, however, that small control 
movements are sufficient to produce rapid maneuvers, because 
as soon as the airplane begins to change direction, the C.P. 
moves as a result of the new conditions and the control move- 
ment is, to a certain extent, counteracted. Thus, it is evident 
that the movement is required more for the purpose of trim- 
ming the airplane when rotating than for producing angulnr 
acceleration. Consequently, the last item in the duties of 
controls is partly covered by the first, plus the new purpose 
of producing angular acceleration. The author assumes that 
there is really little difficulty in dealing with the latter three 
items in the control duties, although the first ito:n needs 
careful watching. It will be agreed that if a good rate of 
maneuvering is attainable, no trouble will be experienced 
with wind gusts, except where instability exists. 

Crossed Control 

Captain Hill then reviews the effectiveness of normal air- 
plane controls, and notes the complicity caused by the fact 
that, under certain conditions, the controls of an airplane tend 
to become crossed and exchange duties according to the par- 
ticular attitude of the plane. The author points out that 
the elevator of an airplane provides ample control up to 
an angle near the stalling point of the machine after which 
the total range of the elevator is employed in maintaining 
trim and, consequently, the stalled plane has no elevator con- 
trol at all. In the case of aileron control, the question of 
maintaining trim does not enter except to the extent that the 
ailerons are required to counteract the effects of propeller 
torque and right up to the condition of stall the lateral con- 
trol of an airplane is reasonably good. After 
stalling, however, the lateral control and the directional 
control with the rudder interact and complication arises. The 
author explains how ailerons, when set to produce roll also 
produce a yawing couple which, if not. counteracted by the 
rudder, will tend to yaw the machine, and this yaw sets up 
a further rolling couple which acts upon the machine in the 
oppos'te direction to the rolling couple set up originally by 
the aileron movement. When below the stall this yawing 
couple is small and call be offset by the rudder but above the 
stall the yawing couple becomes very large and cannot be 
counteracted by the rudder. Thus, above the stall, the ail- 
erons become useless. The three normal airplane controls, 
while adequate under condition- below tile stalling point are, 
therefore, useless above this point and instability develops. 

The original idea in the author's experiments was to pro- 
duce an airplane wing with a stationary center of pressure, 


realizing that there were two possibilities to this end; one 
consists in rellexing upwards the trailing edge of a wing 
mid the other consists in sweeping back the wing tips and 
washing out the incidence toward the tips. Much less was 
known about wings with stationary C.P.’s when these experi- 
ments were instigated than is known now and the author 
considered that the loss in maximum lift and L/D due to 
sweep back would be less than that due to reflexing of the 
trailing edge, with the result that lie chose the former as the 
line along which to attack the problem. A sweep back wing 
was cbos.eu with a washout of 5 deg. in incidence toward the 
tips and moveable control surfnees called ‘controllers' were 
attached at each end such that when moved together they 
served as elevators and when operated differentially they 
functioned as ailerons. Since the C.P. was stationary, the 
position of the controllers for trim was along wind and 
there would be no force upon them in straight flight. Thus, 
the full angular range of the controllers from zero to maxi- 
mum lift would bs available in bath the up and down direc- 
tions for control. The C.P. of the wing remains stationary 
at a position 0.3 chords from the leading edge and moves 
slowly backward to the middle of the chord at 90 deg. The 
value of the controllers rests in the fact that, when used diff- 
erentially they start from no lift and have the small yawing/ 
rolling ratio characteristic of an unstalled surface, even when 
the wing itself is stalled. 

The Rudders 

In the tailless airplane which the author was preparing to 
construct, rudder control was to be provided by two vertical 
surfaces mounted one on each wing tip proper on the rear 
spar. Yawing was to be produced by moving outwards the 
rudder on one side only at one time, thus creating a yawing 
moment about the center of gravity of the machine due to 
the force acting at a point laterally displaced to a large ex- 

At'ter reporting these proposals to the Rntisli Aeronautical 
Research Committee in the Spring of 1923, Captain Hill com- 
menced to design a monoplane along the lines he had de- 
veloped and the Research Committee, becoming in- 
terested. decided to have wind tunnel tests made on 
a model of the proposed design at the Royal Aircraft Estab- 
lishment. As a result of these tests certain modifications 
of a minor nature were made in the design as it was pro- 
gressing. 

The wind tunnel tests showed that a stationary C.P. had 
been very closely attained and that the L/D was not so ad- 
versely effected by the sweep back plan form of the wings 
as had been expected since the presence of the controllers 
had the effect of increasing the L/D by about 15%. It 
appeared that the wing behaved as though 't had an aspect 
ratio which included the span of the controllers. Further- 
more, the rudder yawing moments did not fall off at high 



May 31. 1926 


AVIATION 


833 


Preliminary tests were arranged upon the machine, as a 
glider and it was flown in a remote spot, in the South Downs, 
England. This was in December, 1924. Only a few glides 
were made which, however, served to show that the general 
principles of the machine were satisfactory and these experi- 
ments svere, therefore, not continued. 

Finally, in the Summer of 1925, the completed design was 
finished and construction started and a Bristol Cherub engine 
fitted in the plane, which is a pusher type. The “Pterod- 
actyl”, as Captain Hill named the machine, is a monoplane 
with a tapered swept back wing of 31 deg. at the leading 
edge and 14 deg. at the trailing edge. At the points of 
attachment of the bracing struts, the wing section is Air- 
screw 4 modified by rellexing the trailing edge upwards by 
0.015 of the chord. The wing section tapers both toward 
the root and outwards toward tip to 0.7 of the ordinate 
of the original section. There is no dihedral and the inci- 
dence is washed out 3 deg. at the struts and a further 3 deg. 
at the wing tips. The controllers, which are of symmetrical 
T.P.3 section, are statically' balanced about the hinges or axes 
of rotation, in order to prevent unstable oscillations. Fur- 
thermore, a variable ratio gear is provided between the con- 
trol stick and the controllers in order that at the low speed 
end of the fly'ing range the ratio is about seven times as high 
ns at the high speed end. 

Air Brakes 

The rudders are arranged so that they may be used simul- 
taneously as an air brake and thus the gliding angle of the 
machine may be cut to about one half without increasing 
the speed. The rudder control is not effected when the rud- 
ders are being employed as air brakes since putting over the 
rudder bar with the ah’ brake on reduces the angle of the 
rudder which opposes the turn. 

The Pterodactyl has a very short body or nacelle since there 
is no tail to be carried. It is built of Balsa plywood which 
is exceedingly light and is considered to be strong enough 
since the body does not have to carry any tail loads. The 
undercarriage is more or less normal and consists of two 
wheels in the front while the tail skid is replaced by a small 
steerable wheel. This wheel is fitted with brakes and, since 
it supports a considerable amount of the "’eight of the plane, 
being far forward ns a result of the short body, the retarding 
force of the brake upon landing is considerable. The ran- 

After some taxiing trials had been earned out which re- 
sulted in the fitting of more shock absorber to the rear wheel, 
the first trial flight was made. With a weight of 685 lb. 
and at 3,440 r.p.m. the maximum speed is 70 m.p.h., while 
the stalling speed is estimated at about 29 m.p.h. By means 
of the spring trimming gear which is fitted to the control stick, 
the plane can be flown bands off at any speed. The use 
of air brakes has no appreciable effect upon the trim. The 
plane is stable longitudinally and laterally at all speeds and 
has a relatively- quick period of fore and aft oscillation and 
is less damped than is usual ill airplanes. Owing to the 
very light loading, the machine is somewhat sensitive to 
bumps, especially in the -fore and aft sense. 

In the control, the most noticeable and least satisfactory 
feature is the very high inertia in the system, which, however, 
can be overcome by altering the gear ratio in the system. (It 
is probably more noticeable in this particular machine because 
the control surfaces are excessively large, being purposely 
made so as a precaution.) The fore and aft control is sen- 
sitive, powerful and reasonably' light. There is no definite 
stalling point, though there is a definite minimum speed. If 
the engine is throttled, the plane will glide at a certain speed 
with the wing dim’d horizontal. If the stick is pulled slowly 
back the speed further decreases and the actual angle of 
descent is increased but the plane maintains the same atti- 
tude to the horizon. The plane is then stalled but the con- 
trol is perfect and the machine can be installed without the 
necessity' of a dive, the moving of the stick slowly forward 
bringing the plane back to the utistalled condition. As re- 
gards lateral control, this is also perfect even when stalled 
although it is sluggish because of the very low speed of the 

The rudder appears to have a very small turning effect and 
yet, when maneuvering, there is no lack of rudder control. In 


turning, the rudder has to be held on during the turn which 
indicates a more straightforward control than normally. In 
stalled flight, the rudder is effective in maintaining direction 
and in carrying out gentle turns even in bumpy weather. 
Some trouble was experienced because the air flow under the 
wings is inclined outwards and the rudders, situated, as they 
are, under the wings, follow the air flow and slacked the 
control wires. The angle of the air flow under the wings 
was found to change with the speed of the plane and so, 
while the rudders have been rigged at an angle of approxi- 
mately 7 deg. outwards, there is st‘11 considerable slack in the 
rudder control wires at slow speeds. 

When the airbrake handle is pulled, the machine immediate- 
ly slows up and the nose has to be dropped to maintain 
speed. The inherent stability of the machine will do this 
if the stick is not touched. The plane glides steeply at 

40 m.p.h. with the brakes on. By the use of the airbrake it 

is possible to either increase or decrease the gliding angle 
while landing and so bring the plane to a desired point on 
the flying field. 



it the tail wheel o 

is obviously because t 
Directional control is w 
cept when the weight oi 
directional control to li 
In conclusion, it is 
f the controls 


The Pterodactyl in flight 

In taking off and landing, the only marked difference be- 
tween the tailless airplane and the noriual machine is in the 
' ?1 of the tailless plane does not lift off 
e tail skid of a normal machine. This 
lere is no slipstream on the controllers, 
eak at speeds below flying speed ex- 
ilic rear wheel is sufficient to enable 
* obtained through that agency, 
hi’ author’s opinion that, when the 
las been reduced, the control of the 
Pterodactyl will be. better than that of any plane at present 
in existence. Furthermore, the fact that each control is 
entirely independent of the others is a very great point in 
favor of the tailless airplane. There is no marked division 
between normal and stalled flight and when stalled, tile pilot 
can regain the unstalled condition without the necessity of a 
preliminary dive to increase speed. The plane is under per- 
fect control up to angles of 45 deg. or thereabouts. 

Captain Hill, furthermore, holds that the tailless design 
can be built at lower structure weight than in the normal type 
of plane a.nd the typo, in general, renders the pusher plane 
possible without loss of performance. Also, the type is pe- 
culiarly adapted to the flying boat. 

In an appendix to Captain Hill's paper, the following data 
relating to the Pterodactyl are given : 

rt wing only 80 ft 


Ar.-o of rudders . 
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Tlie Sikorsky Transatlantic Plane 

Details of the New Sikorsky Three-Engine Plane Now Under Construction. 


O NE OF the most interesting (lights planned for the year 
1926 is the projected non-stop trip across the Atlantic 
from New York to Paris by airplane. A prize of 
$25,000 is being offered by Raymond Ortcig for the successful 
accomplishment of thi3 feat. The interest lies in the prac- 
tical possibilities of such a flight, for, if a plane can carry’ 




enough fuel to fly directly from New York to Paris it could 
carry a considerable amount of useful load between New- 
foundland ami Ireland which is only about linlf the distance 

The plane in wliicli it is hoped to make the flight is now 
being built by the Sikorsky Airplane Co. of Roosevelt Field, 


L. I., and should be finished some time in June. This is the 
thirty-fifth type of plane to be built by Igor I. Sikorsky and 
the greater number of them have been of the large multi-engine 
type. The present plane, though larger in size, is similar 
in type of construction and its general aerodynamic character- 
istics to several other planes which Mr. Sikorsky has built 
in this country. As Mr. Sikorsky’s other planes have usually 
lived up to expectations, it is to be hoped that his latest effort 
will also come up to the estimated performance. 

Wing Structure 

The Sikorsky transatlantic plane is a three-eng' plane 
type with a small lower wing and a large upper v.. 0 . The 
wings are braced by struts at the fuselage as well as by the 
engine bearers and supports for the two engines on cither side 
of the fuselage. A further pair of struts on each side forms 
a single bay beyond the engines. The wing section is one 
especially developed by Sikorsky and there is no change in 
wing section or chord over the entire span except that at the 
wing tips the section is raked and rounded off. As the chord 
is large and the wing section rather thick, the depth of the 
main spar is very considerable. As can be seen from the 
photographs, the spar consists of a sheet duralumin web, 
braced top and bottom by duralumin angles which are riveted 
on either side of the central web. The compression wing drag 
struts between the spars are square duralumin tubes such as 
are used in the fuselage and are arranged in "N” form with 
the parallel legs connecting the tops of the spars and the cross 
member running from the bottom of the front spar to the top 
of the rear spar. The usual internal wire bracing is used to 
brace the entire structure. 

The ribs are built of U shaped duralumin sections and are 
extremely simple and rugged. The top and bottom cap strips 
of the ribs are approximately curved to the wing form and 
then set in an erection jig where they are braced by a Warren 
truss system of “TJ” wing only and are of the mitered type. 
The ribs are slid over the beam and riveted to stamped dura- 
luminum pieces which rigidly secure the ribs and provide a 
sound fitting for the curved cap strip over the angular shape 
of the spar. 

Fuselage 

As the plane is primarily designed for passenger and freight 
carrying, the cabin is exceptionally large and spacious. The 
actual dimensions are 4 ft. wide by 6 ft. high by 15 l / 2 ft. 
long, and the windows arc 18 in. by 24 in. The head room 
is ample and, due to the comparatively small lower wing, the 
visibility will be better than in most biplanes. The intenor 
of the cabin is carefully finished and conveys the impression 
of good workmanship which is important from the psychologi- 
cal point of view. A duralumin door leads to the cabin m 
the usual position in the rear. The fuselage structure con- 
sists of a truss system of square duralumin tubes of about 



The partialis finished framework 


the Sikonks s- 35. The machine is to be equipped with three Cnome-Rhone-Jupiter 
air-cooled engines of 400 hp. each. 
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iy 2 in. gauge. The vertical trusses are bolted to the longer- 
ons by a very simple system of gusset planes which obviates 
the need of welding and makes a structure where parts can 
easily be changed. The cabin is free from cross bracing 
wires but wires are used to brace other parts of the fuselage. 
The fuselage framework will be covered with cloth, though 
plywood will be used in the cabin and certain other parts of 
the fuselage. 

The landing gear is of the divided axle type consisting of 
two separate units, made entirely of steel with a very wide 
tread (18 ft. 4 in.). Each shock absorbing unit consists of 
twenty-four -independent rubber rings very readily inter- 
changed. Each side landing gear unit may be dismounted in 
a few minutes by disconnecting only three bolts. 



of the Sikorsks S-35 

For the transatlantic flight, where an enormous load is to 
be carried on the take off, an extra landing gear will be 
placed directly under the fuselage. This will be dropped as 
soon as the plane has taken off. Furthermore, for this (light, 
gasoline will be carried in the nacelles behind the wing en- 
gines and in four tanks which form the leading edge of the 
upper wing. Space in the cabin will also have to be used 
for gasoline tanks. The fuel will be pumped up to the 
wing tanks and then flow by gravity to the engines. As 
there arc several pumps and all the tanks can be intercon- 
nected or used separately there is little danger of gasoline 
failure during the (light. The wing tanks alone hold enough 
gasoline for 4 hr. full throttle flying so, for ordinary com- 
mercial work no other tanks would have to be used. 

The horizontal stabilizer is of the same construction as 
the wings. It is composed of two duralumin beams with 
“U” shaped duralumin ribs. The drag struts connecting the 
beams are made of angle section battems instead of square 
tubes. Three rudders are provided and the usual Sikorsky 
compensation arrangement which has proved so successful has 
been used. This consists of offsetting the rudders which are 
of airfoil section so that if one of the side engines stops, 


the slip stream of the other side engine effects the rudder in 
such a fashion as to counteract the offset thrust, thus adding 
greatly to safety and ease of control. 

Engines 

Throe “Gnome-Rhone-Jupiter” 400 hp. air-cooled engines 
are to be used. This engine is being manufactured in France 
under license from the Bristol Company of England and an 
enormous number are being produced. Through the influ- 
ence of Capt. Rene Fonck, who is to pilot the plane, any 
French engine could have been secured, and it is interesting 
to note that an air-cooled engine was chosen. One of the 
engines will be in the nose of the fuselage while the other two 
are to be set in well streamlined power eggs mounted between 
the wings. As the Jupiter engine is small in diameter com- 
pared with the size of the fuselage excellent visibility will be 
obtained from the pilot’s cockpit. 

Original and Useful Type 

For the transatlantic type, the Sikorsky S-35 will be fitted 
with an extra bay in the wings for strengthening in order to 
carry the extra load of gasoline. The normal S-35, however, 
is expected to have a cruising speed whieh is 30 or 40 m.p.h. 
faster than that of the many ordinary commercial passenger 
carrying planes. On the whole, Mr. Sikorsky and his as- 
sociates are to be congratulated on bringing out a plane of 
such interesting and practical design as the S-35. 

Specifications 

General details of the standard S-35 follow: 


Stress analysis was made in accordance with the U.S. Air 
Service requirements. The unit stresses were taken as 45,000 
lb. per sq. in. for heat treated duralumin. (This is very 
conservative, for data furnished by the Aluminum Company 
of America as well ns a multitude of Sikorsky tests show much 
better figures.). 

Estimated performance: 
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Specifications of Trans- Atlantic plane: 
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Strike Edition of the British Aeroplane 



Byrd Found Wright Whirlwinds Perfect 

Lieut. Comdr. Richard E. Byrd recently radioed the Wright 
Aeronautical Corporation from the Chantier, at King’s Bay, 
Spitsbergen: “Wright engines functioned perfectly on six- 

teen hour Polar (light. Did not miss a revolution and is 
great engine”. 

The Fokker monoplane of the Byrd Arctic Expedition was 
powered with three of the Wright Whirlwind, 200 hp., air- 
cooled engines. Capt. George Wilkins, of the Detroit Arctic 
Expedition is using similar engines and they are also in use 
in Brazil, the Argentine Republic, Cuba and Peru. 


National Air Transport Business 

The first dnv’s business on the contract air mail route from 
Chicago to Dallas amounted to $8,411.14, according to figures 
received by Second Assistant Postmaster General Glover. The 
amount paid on postage for the various cities follows : Chica- 
go, $1,111.19; Moline, 111., $581.54; St. Joseph, Mo., $611.08; 
Kansas Citv, $1,548.77; Wichita, Kans., $696.01; Oklahoma 
City. Okla., $1,370.15 ; Ft. Worth, $1,087.00 ; Dallas, $1,405.- 
40. It is not expected that these figures will be maintained 
on this route. The mail carried on the first trip swelled the 
postage receipts beyond what may be expected in the future. 
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President Signs Civil Aviation Bill 



The following schedule on this route will be followed out, 
daily except Sunday: 

Southbound — Leave Cheyenne, 5:30 a.m.; Leave Denver, 
6:55 a.m.; Leave Colorado Springs, 7 :50 a.m.; Arrive Pueblo, 
8:30 a.m. 

Northbound— Leave Pueblo, 4:15 p. m.; Leave Colorado 
Springs, 5:05 p.m.; Leave Denver, 6:00 p.m.; Arrive Chey- 


World Records 

The National Aeronautic Association has just received no- 


new world records for airplanes and seaplanes, established in 
accordance with F.A.I. regulations, have been recognized by 
that body as follows: 



A Sesqui-Centennial Error 

In the last issue of Aviation there appeared an article en- 
titled “Aviation in the Sesqui-Centennial Exposition” and 
the statement was made that “the entire aviation section of the 
Exposition is under the direction of George F. Zimmer". It 
should have been added at that time that, while the National 
Air Races are an entirely independent aviation feature, held 
every year at selected centers, this year they are being held at 
Philadelphia and are being considered as part of the Sesqui- 
Centennial Exposition. The National Air Races, it should 
have been stated therefore, are under the entirely independ- 
ent management of Howard F. Welirle as Managing Director. 

The National Air Races this year are to include many new 
and particularly interesting features and, in spite of the fact 

bid fair to proving the" most successful ever held. 



Cheyenne-Pueblo Air Mail to Open 

Announcement was made on May 18 by Postmaster General 
New that service on the contract air mail route between 
Cheyenne, Wyo., and Pueblo, Colo., will commence operation 
on May 31, 1926. The Colorado Airways, Incorporated, is 
the contractor for this route. 

This route will make connections at Cheyenne with the 
transcontinental government operated air mail route in both 
directions, affording a continuous air mail service between 
New York and the large cities in the East and Middle West, 
and Denver, Colorado Springs and Pueblo. 



Spanish Fliers Complete Flight 

Captains Loriga and Gallarza completed the last lap of their 
(light from Madrid to Manila on May 13, arriving from 

China, to Apnrri was made in Capt. Gallarza’s machine, that 
of Capt. Loriga having been wrecked in the South China Sea. 
The route of 600 miles from Macao was patroled by destroyers 
of the United States Navy. 
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“Side Slips” 

By ROBERT R. OSBORN 

It certainly is a relief to get this North Pole flying business 
completed and out of the way, — we have not been able to find 
anyone who eould state definitely just how “Amundsen” and 
"Norge” should be pronounced and have been very much em- 
barrassed by this ignorance. We’ve always had to say, “Well, 
it seems that Amundsen, or whatever his name is, and the 
Norge, or however it is pronounced, are safe at Teller, Alas- 
ka." Makes it very unhandy to have to put footnotes on all 
conversation about the headline news of the day, but when- 
ever we attempted boldly to give the latest authoritative pro- 
nunciation without apology, we are sure to be corrected by 
half of our audience. Utter strangers, street car conductors 
and traffic cops became first condescending and then insistent 
in informing us of the correct way to say it. We are glad 
that it is nil over now and that Amundsen, or whatever you 
call him, hasn't any more poles to investigate. 

The Norwegians have always been offenders along this line. 
We never dared discuss publicly the tennis playing ability 
of Miss Mollu Bjurdtedt until she became Mrs. Mallory. 


We think the Greatest Anti-Climax Prize for 1926 should 
be awarded to the correspondent of The New York Time* 
who arrived at his destination in Alaska just as the show was 
over. You remember that the Prize was won last year by 
the man who came all of the way across the continent to 
see Camden. New Jersey. 

Just one more thought about the Norge trip, — we think 
someone lost a golden opportunity to prove himself the most 
blase person in the world. This reputation could easily have 
been attained by the simple expedient of remaining sound 
asleep during the entire visit to the Pole. 


Out at Garden City, Long Island, lately the Curtiss “Lark” 
has been doing its bit in the great war, playing a leading 
part in the moving picture “The Great Deception” being 
filmed by Robert King Pictures, Inc. At one time, under 
the guidance of Pilot Caperton, it spent the entire night being 
shot down by anti-aircraft fireworks, and taxiing around the 
field with dead observers hanging out- of the rear cockpit. 
Barring the fact that the observer, who appears to be one 
of the principal characters, got into the plane as if it were 
a subway car on which the dcors were about to close, the 
whole business ran off rather well. The greatest difficulty 
encountered by the director seemed to be that the German 
Army persisted in laughing and chewing gum when it was 
charging into the face of almost certain death. 


Paul Boyd, of the Curtiss engineering force, who recently 
became a member of the One Wheel Landing Club, is still 
receiving the congratulations of friends. After frantic, 
signals had informed him that one side of his landing gear 
was broken, he thought over the relative advantages of Long 
Island and Long Island Sound, finally choosing Mitcliel Field, 
on which lie made a perfect landing. Mr. Boyd was extremely 
modest after his accomplishment, attributing all of his success 
to — goggles (name on request). 


We see from the news that the International League of 
Aviators has been founded in Paris, owing its inception to 
the fact that someone had a perfectly good aeronautical 
trophy to award and no excuse for awarding it. If the 
League wants to do a really good work with this trophy they 
might offer it to the first popular magazine illustrator who 
could draw a real picture of an airplane. This is really a 
serious matter. — think of the younger generation which is 
growing up thinking that an airplane looks like these pictures. 
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AIRPORTS AND AIRWAYS 


Buffalo Constructing Airport 

The 527 acres of land, recently purchased by the City of 
Buffalo, is being rapidly converted into an airport. The 
tract is located 8 miles East of the central part of the city 
and lies North of and touches on Genesee St., leading directly 
into the heart of Buffalo. Bordering upon the property is 
the Lehigh Valley Railroad, and adjacent thereto arc the New 
York Central Railroad and Cayuga Road, a link with all main 
highways of Buffalo. 

A modern drainage system and a seven and one-half million 
candlcpower revolving beaeon are being installed. The East 
and West runway will be 3,600 ft. long and the Northeast 
and Southwest runway will be 5,000 ft. long. 

The contract for the hangar was recently let to Wm. E. 
Arthur & Co., Inc., of New York. This will be a modern 
brick hangar of the latest type, with concrete flooring and 
will combine the latest details of this phase of construction. 
Moline III. 

By W. B. Mueller 

Six thousand people attended the christening ceremonies 
at the Moline Airport on May 9, when the Moline and the 
Tri-Cities, two National Air Transport planes, were named. 
Major L. E. Roddcwig of Davenport, Iowa, made the address 
and demonstration flights were performed with both air- 
planes. 

E. K. “Rusty” Campbell, local field man for the N.A.T., 
took his “Tommy”, a stunt plane, into the air and gave a 


thrilling exhibition for the benefit of the crowd. 

Almost seven thousand pieces of mail were sent on the new 
route on May 12, the first day of operations. Most of the 
persons sending letters on the first flights did so as a stunt, 
and naturally the total was smaller on the second day. It 
is generally believed locally that once the patrons have demon- 
strated, by experiment, the advantages of air mail service, 
they will take quite readily to the plan and become consistent 
users of the airway. One Davenport business house sent 
750 business letters by air mail on the first day. 

Fourth Annual Tournament of M.A.F. 

On May 8, the fourth annua) tournament of the Miniature 
Aircraft Fliers was held at the Municipal Pier in Chicago. It 
was won by the Hyde Park branch of the Y.M.C.A. Ruick 
Myers, age 14, flew his model glider for 100 sec., a new 
M.A.F. indoor record. Clarence Krejci broke the H. L. 
Glider mark. The lads of that M.A.F. Unit captured the 
following trophies: 

Father-and-Son duration cup given by Roseland Lions Club. 
Class C (Beginners) duration cup, given by Central Lions 
Club. Speed trophy given by Ambrose Wyriek. Dirigold 
enp given by the Dirigold Corporation for Class A Duration. 

Mark White Square came in second, capturing the Florence 
Macbeth cup for Class B duration and the L.W.V. Wilms 
cup for glider duration. They also came in second in Class 
A Duration. Hardin Square and McKinley Park were third 
and fourth. 

These classes, whereby beginners graduate immediately into 


Travel Air Stock Model Airplanes 

WON IN EVERY EVENT AT THE BREA AND LITTLE ROCK AIR MEETS 

CROWDS AT BOTH MEETS WERE AMAZED WHEN PILOT HOYT. WITH A 
STOCK MODEL 0X5 TRAVEL AIR. DEMONSTRATED FLYING NOT HERETO- 
FORE SEEN WITH A COMMERCIAL AIRPLANE. 


THE BREA AIR MEET 

' | 'HE tremendous crowd present 
at the Brea. California, air meet 
on April 24th showed the increased 
interest in aeronautics on the coast. 

All the races were run in a 5-Iap 
course around 2 pylons over a total 
distance of 10 miles. 

Commercial Special under 1 00 
h.p. Race — winner, Fred Hoyt in 
an 0X5 Travel Air in 8.8 min. 
Lieut. T homlenson of San Diego, 
second place. 8.33 min. 



AERO DIGEST CLP 
WON BY FRED HOYT. 

C6 TRAVEL AIR. AT THE 
BREA AIR MEET. 

The OX5 Special Race had 4 
entries. Fred Hoyt with a Travel 
Air won in 7.3 min.: Art Goebel. 

In the High Speed Commercial 
Race there were 4 entries. Fred 
Hoyt won this contest also in a C6 
T ravel Air in 6. 1 9 mm. Second. 
George Lyle, lime, 7.2 1 min. 



d Waller Beech Second, with 

THE INCREASING POPULARITY OF TRAVEL AIR PLANES 
IS BASED UPON PERFORMANCE 

SOME VALUABLE TERRITORY AVAILABLE IN EASTERN STATES TO LIVE REPRESENTATIVES 

TRAVEL AIR MFG. CO., INC. WICHITA, KANSAS 
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Intermediates when they win, and on up into the expert class 
(A) if they continue to win, made for tremendous interest. 

Through the courtesy of KYW, by arrangement of W. J. 
Weatherbee, the M.A.F. Scores were radiocast from the Con- 
gress Hotel Studio at S p.m., May 8, after the tournament. 
All who have flown their planes three times on that date, will 
be in the tournament nationally if they send their scores to 
the M.A.F. Headquarters, officially signed. 

Terrence Vincent, director of the M.A.F., is the moving 
spirit behind model building and flying in Chicago. He 
has published a little booklet on model building which also 
gives the rules under which tournaments are held. Inquiries 
should be sent to him at 53 W. Jackson Blvd., Chicago, 111. 
Driggs Contracts with Air Service 

Ivan H. Driggs, well known pilot and light plane enthusi- 
ast, has just closed a contract with the Air Service for one of 
his Johnson planes. This plane will be used for flight test 
work, supplementary to wind tunnel research. 

New Flying Field at Richmond, Va. 

The field which recently opened at Richmond, Va., shonld 
prove a valuable addition to the increasing number being con- 
structed over tin' country. Easily accessible, because of its 

with runways, n wind cone and at present has three planes 
on the grounds. It comprises forty acres lying North-North- 
west of Richmond. 

A Chicago Enthusiast 

Bert D. Burley, who financed the boys' model club of Hyde 
Park, 111., “V” during the first years of its existence, recently 
stated that last year he took up 326 people in his plane, with 
no cost to them, and a thousand since he first learned to fly. 

Finding his friends interested in aviation, Mr. Burley learn- 
ed to fly at the Checkerboard Field. His preference is for 
new models, his first being the old wartime Jenny, his second 
the Oriole and his present a Canuck. 


Colvin Flies From Wichita to New York 

Charles II. Colvin, General Manager of the Pioneer Instru- 
ment Company of Brooklyn, N. Y., completed, on May 17, 
a flight as a passenger from Wichita, Kan., to New York City, 
by way of Washington, D.C., in a Travel Air plane. It is 
understood that Mr. Colvin's air trip was in connection with 
checking a new flight instrument manufactured by his com- 


Denver, Col. 

Sunday, May 2, 1926, a crowd of 75,000 people attended 
an exhibition of stunt flying and wing-walking at Hogan 
Field. Tlie show was put on by the Mountain Fliers of 
which Eddie Brooks is Chief Pilot. 

Eddie thrilled the crowd with some real stunt flying and 
Diavolo Sticnort gave the spectators thrill after thrill with 
spectacular stunts on wings and undercarriage. 

The new mail ships of the Colorado Airways were exhibited 
as wore also two new Eaglerocks from the Alexander Aircraft 
Company. Chief Pilot Vernier of the latter Compnny stunt- 
ed one of the new Eaglerocks and the crowd was much im- 
pressed with its exceptional performance. 

Denver is to have an Air Meet the first week in August 
and plans arc now being made to make this first Mile High 
Air Meet, an exceptional one from every standpoint. It will 
be bold in connection witli the Golden Jubilee eclebrating 
Colorado's fiftieth year of statehood. 

J. A. Mclnaney, Sales Manager for the Alexander Air- 
craft Co., in an Alexander Eaglerock, attended the celebra- 
tion which opened the Municipal flying field at Wichita, Kan., 
May 9, and from there went east through Iowa, Illinois, 
Michigan and Wisconsin on a sales promotion trip. 

New Municipal Airport at Sturgis, Mich. 

The Stnrgis airport is located one mile Northeast of the 
center of town, directly at the edge of the built-up area. 



PIONEER. INSTRUMENTS 

went to the Pole with Commander Byrd. His Fokker air- 
plane carried complete Pioneer equipment, including the Earth 
Inductor Compass. Flight Indicator, Air Speed Indicator. 
Altimeter, Tachometers, Engine Gauges, Drift and Speed 
Indicator, and Aircraft Octant. The Bumstead Sun Compass, 
originated for Commander Byrd's use. is now manufactured 
exclusively by Pioneer. 

The Pioneer Flight Indicator one of the 
instruments used by Commander Byrd, is 
illustrated at the left. It combines in a 
single compact unit a Turn Indicator, a 
Bank Indicator, and a gyroscopically con- 
trolled Fore-and-aft Inclinometer. With 
the aid of this instrument it is possible to 
fly completely “blind” — through fog, 
clouds or darkness. 
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The field is 2600 ft. square, all except the Northeast comer 
being level and reasonably smooth. Best areas are along 
the west and south sides of the field. The bad ground is 
marked by white flags. A large barn with red roof is 
located at the Southwest corner of the field. A white flag 
flics from a pole above this barn. This is the comer of 
the field nearest town, and a telephone is installed in a cab- 
inet on the side of the bam. This phone may be used to 
call for gas and oil (Sturgis 138) or tax (Sturgis 53). If 

visiting airplanes will signal by circling the center of town 
before landing, a gas wagon will be sent to the field. 

Sturgis is located fifty miles north of Ft. Wayne, Ind., 
and 110 miles west (mag. course 250°) from Dearborn, Mich. 
The Sturgis airport is being used ns a refuelling point by 
the Ford planes operating between Detroit and Chicago. 


Detroit, Michigan 

Activities of the Detroit Flying Club arc speeding up with 
the advent of the mid-spring season. The Balloon Section 
of the Club is staging one or more flights every week end, 
witli the regular lunch every Thursday at the Book-Cadillnc 
Hotel and evening meetings every alternate Monday at the 
same hotel. The University of Michigan has also a balloon 
with which frequent flights are contemplated for instruction 
purposes. The first of these flights was made recently, the 
plane starting from Highland Park and landing at Fayette, 
Ohio. Three students from the aeronautical department of 
tlie University were in the plane. They were in the air six 
hours and covered 150 miles. Ralph II. Upson, eliief en- 
gineer of the Aircraft Development Company, acted ns pilot. 
The students were: Herbert Winter, of Detroit, Vernon B. 
Qua of Ann Arbor and Milton Thompson of Grand Rapids. 

Tentative plans have been laid for holding the Commercial 
Airplane Reliability Tour for the Ford Trophy during the 
last two weeks of August, with tlie balloon race for the De- 
troit News Balloon Trophy, either immediately preceding 
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or following. It is intended to permit entry of balloons of 
varying sizes in this event, with a preference for those from 
20,000 to 35,000 cubic foot volume. 

Field for the National Air Races 

Work was started on May 10 to convert the Model Farms 
tract, Philadelphia, into an aviation field for the 1926 Na- 
tional Air Races. The Committee lias been working indus- 
triously to get this in proper order so that work could start 
on scheduled date. Surveys have been made and a tenta- 
tive race course of twelve miles lias been laid out. Home 
pylon and judges’ stands have been located and Philadelphia 
will lie in a position to handle the fastest flying equipment in 
the world. 

The field, which is two and a half miles from the exposi- 
tion grounds, is being seeded so as to have a suitable stand 
of glass in time for the races. 

Canadian Boundary Airports 

The Secretary of War lias requested the Secretary of State 
to ask the Canadian Government to furnish the War Depart- 
ment with the names of tlie ports of entry on the international 
boundary, which it would be necessary for American civilian 
a visitors to use when entering and leaving the Dominion of 
Canada under appropriate authorization. This information 
is desired in order to enable the Department to issue the 
necessary instructions for the guidance of the Air Service 
pilots under its jurisdiction. 

Prescott, Ariz., Will Open New Field 

During the annual Frontier Days celebration and Rodeo, 
to lie held at Prescott. Ariz.. July X to 5, the new flying field 
will be dedicated. Sunday, July 4, has been selected by the 
Committee ns the day for this event and all other activities 
of the celebration will he suspended, the entire day to lie de- 
voted to aeronautical events and contests. A purse of five 
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hundred dollars has been set aside for the On-to-Prcscott Race, 
which will be participated in by both civilian and commercial 
planes. Another feature of the celebration will be the air- 
plane model building contest, which was launched last week 
among Yavapai County boys up to 18 years of age. Models 
of any type plane are eligible, but no model is to be over 
36 inches wing spread. 

The Tri-State Airway, from Los Angeles to Kansas City, 
is located north of Prescott and the U.S. Army Airway, from 
San Antonio to San Diego, is south of the City. Landing 
fields are available all along these airways. 

The full program of events follows: 

No.l. 10 a.m. to 1 p.m. — Model flying contest. Judging 
of models and public inspection of all planes on the landing 
field. 

No. 2. 1 p.m. — Dedication of Prescott airport. (The field 
will be named by U.S. Army officials.) 

No. 3. 2 p.m. — Bomb dropping contest for army and navy 

No. 4. 3 p.m. — Formation flying and exhibition flying by 
army and navy pilots. 

No. 5. 4 p.m.— D.H. race for army and navy pilots. 

Prescott airport to Chino Valley and return. 

No. 6. 5 p.m. — Spot landing, free for all. 

The Committee in charge of the aviation section of the 
celebration consists of: John A. Robinson, R. W. Hausler, 

Pickens Woodson, Robert Connell, Jr. 

Hollywood Airmen Saved 

The steamer H. F. McCormick on May 2 rescued two Holly- 
wood aviators, Howard Batt and “Spider” Matlock, after 
they had been forced down at sea twenty-five miles west of 
San Pedro. 

The aviators told Captain Larson of the steamer that they 
left Bakersfield, Cal., late yesterday and were lost in the fog. 
They emerged forty miles from shore and turning hack ran 
out of gasoline. The airplane was taken aboard the steamer. 


Green Bay, Wis., Plans Field 

Tentative plans arc being made by The Humming Bird 
Aero Company of Green Bay, Wis., for the construction of a 
flying field in that city. The purpose of the field will be 
for amusement enterprises and advertising and will be under 
the management of Cecil McGillan, President of the Club, 
who will act as instructor, James Tritch and B. B. Baker. 
Two planes will be used on the field, one for instruction and 
the other for the use of the club. 

Air Mail to St. Paul 

Formal announcement was made by Postmaster General 
New on May 12 that service on contract air mail route No. 
8 from Chicago, 111., by Milwaukee and La Crossce, Wise., to 
St. Paul-Minneapolis, Minn., will be inaugurated June 7. 
When this route is in operation it will afford a 14 hr. service 
by air mail between New York and St. Paul-Minneapolis. 

The schedule will connect with the overnight service between 
New York and Chicago, and mail leaving New York at 8 
p.m. will reach St. Paul-Minneapolis before noon the next 
day, Mr. New said. 

No decision has been ranched by the department in regard 
to advertising for new proposals for contract air mail service 
between Chicago and Birmingham, Ala. The department 
already has received three bids for supplying mail service 
between these points but. officials of the department indicate 
that it lias been impossible to find a contractor with sufficient 
financial responsibility to execute a contract with the govem- 

London-Paris Record 

Capt. R. H. Mackintosh, of the Imperial Airways, recently 
set up a record for the London-Paris flight of 90 min. in 
the big three-engine Handley Page airliner. This record was 
again lowered a few days later by Captain Wilcox, flying the 
same machine, in 85 min. The weight of machine and pas- 
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Wichita Opens Municipal Landing Field 

Wichita inaugurated its new flying field on May 9t 


celebration which was attended by civilian and army fliers 
from the Central West and which included a program of 
ground exhibits, races, parachute jumps and formation fly- 
ing. As an additional feature, the National Air Transport’s 
mail plane “Wichita” was christened, the event being arranged 
jointly by the Aviation Committee of the Wichita Chamber 
of Commerce and the American Legion. 

The new field is splendidly equipped, hangars for fourteen 
ships having already been built. It has perfect drainage 
and virgin prairie grass surface. Gas, oil and repair ser- 
vices may be had at the field at any time and an invitation is 
extended to cross country fliers to stop at this field where 
they will be welcome and given every accommodation. A 
thirty minute bus service direct to the heart of the city furn- 
ishes perfect communication. 

Kansas City, Mo. 

By R. S. Knowbon 

A crowd of some three thousand persons were thrilled on 
Sunday, May 9, at Richards Field, when a most unusual 
accident occurred. It was one of those affairs that causes 
unknowing persons to talk of the dangers of aviation for 
weeks to come and yet has no business in the category of 
those who want to promote the general welfare of the game. 
According to statements set forth in a newspaper advertise- 
ment, the crowd was to be “entertained” at the field by a 
young (and apparently sane) man whose stunt was to leave 
a flying airplane and get to the ground by way of a thirty- 
five foot rope. 

The wind was blowing a gale; the machine took off; the 
rope was let out as the plane flew across the field to come 
back into the wind. The pilot nosed down to an altitude 
of about fifty feet and started toward the crowd; the young 
(and apparently sane) man left the front cockpit and got 
down on the rope, his feet dangling only a few feet off the 
earth as the pilot gradually flew lower and lower. 

Bnt, as the machine descended, the pilot, (a very good one 
by the way) began to fear for the safety of the man at 
the lower end of the rope. The result was that the pilot 
became more concerned about the safety of the other than 
about the air speed of his ship, and he continued to hold 
the nose of the plane too far up in his efforts to allow the 
other to “land” in comparative safety. 

The latter finally did his stuff by letting go the rope and 
sustaining nothing worse than a dusty back as the result of 

a couple of barrel rolls on Mother Earth, but the machine 

Well, that’s another matter. Just as the “stunter” left the 
rope, the speed of the airplane stalled and the machine slid 
off on the left wing. As the wing hooked in the ground, 
the machine started on a most spectacular stunt flight, lasting 
about five seconds. It ended with the plane converted into 
a washout near the center of the field, although the pilot 
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flights or to allow them 
so. If they demand mo 
lie declares. 

But the point is that some three thousand persons prob- 
ably will spread the “good” news for the next few weeks that 
aviation is "something terrible”, when, as a matter of fact, 
it is nothing more than what it’s cracked up to be. 

John K. LaGrone, frequently referred to as “Tex”, has just 
disposed of another Waco by the sales route. The result 
is another trip to Troy, Ohio, for John, who is making a 
wild-eyed effort to get another of the same machines out here 
' nssenger work in time for the opening of the air mail 


Wednesday. 

The air mail, by the way, is the medium by which these 
literary gems will be transferred to 225 Fourth Avenue, New 
York, hereafter. This particular group will go o ' 
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inaugural flight for which more than a ton of mail has been 
promised from the Kansas City post office. 

R. H. Fatt, pilot for the National Air Transport, ii 
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young man who will take off in a Carrier Pigeon on Wednesday 
afternoon at 1:57 o'clock for Chicago with this and other 
letters bound for the East. 

The Rt. Hon. Charles S. Jones, who is known from coast 
to coast as “Casey”, is on his aerial way to Kansas City 
with the last of the ten Pigeons for the air mail contractors. 
Casey, who piloted a Pigeon in the late flivver reliability tour 
as well as into a motorcycle at Omaha occupied mostly by 
Howard F. Wehrle, is due to prod into (or onto) Richards 
Field late tomorrow. 

For the information of those interested, the pilots now con- 
nected with the Chicago-Kansas City-Dallns air mail route 
are E. P. Lott, chief pilot and manager of operations; R. 
H. Fatt, Washington, D. C.; Lawrence H. Garrison, Logans- 
port, Ind. ; R. L. Dobic, Beeville, Tex. ; H. L. Kindred, Dallas, 
Tex.; Edmund Matucha, Tipton, la.; Wayne Q. Neville, 
Chickasha, Okla., and Paul A. Johnson, Miami, Okla. 

Ben F. Gregory, one of the group of civilian fliers at Rich- 
ards Field, has taken out rain and wind insurance for Wed- 
nesday. Gregory scents a large crowd for the opening cere- 
monies and he probably is correct. In other words, if the 
crowd is there he’ll make money carrying passengers. If 
not, he’ll make money anyway. And that’s that. 

Army hangar No. 1 at Richards field was partly destroyed 
by fire early the morning of May 12 and the army’s office 
building, only a few feet away, was totally destroyed, as 
were the contents of the hangar. 

Lieut. Isaiah Davies, in command at the field, estimated 
the loss at between $75,000 and $100,000. The cause of the 
fire is a matter of conjecture. It seems certain, however, 
that it commenced in the stock room at the west end of the 
building where a quantity of dope and other inflammable ma- 
terials were stored. 

The loss of Army property, aside from the buildings, in- 
cluded a DeHaviland plane; a JN4D, powered with a His- 
pano-Suiza motor; about $2,500 worth of air service physical 
examination instruments; two motor trucks, and a touring 
car. Three other Curtiss machines at the field were in No. 
2 hangar, which was not damaged. 

The fact that the hangar was of steel and comigatcd iron 
construction prevented a total loss of that building, nltlioiigh 
the steel girders and the roof at the west end of the building 
fell in as a result of the excessive heat. Fortunately, the 
strong wind blowing at the time was out of the north and 
it sent groat showers of sparks across the field and away 


from other buildings. 

Capt. F. C. Venn, flight surgeon on duty at the field, later 
declared that summer camp examinations for men of the air 
service reserve would have to be held at Fort. Riley or 
Fort Omaha because of the loss of the instruments and ap- 
paratus used in examining. , „ , , 

Ben F. Gregory, civilian commercial pilot at Richards field, 
is a great bclTever in advertising as a passenger getter. He 
may not, perhaps, bo very much different than many others, 
but' he goes about it in a unique way. Gregory writes an 
individual log of each flight as he totes his passengers about 
the atmosphere, stating the altratde (pins) as well as the 
speed (plus, plus) of his ship — a Swallow. At the con- 
clusion of each flight, the passengers are presented the log 
of their trip. 

In each case, they leave the field with the slips of paper 
carefully tucked away as a sonvenir and then they proceed 
to tell their friends ail about it. Result, more business ! 

Onlv recently Gregory has had a special plate made which 
displays a picture of his ship at the top of the log sheet and 
a photo and signature of himself in the lower left corner. 

The new 10-ship hangar at the Sweeney airport is nearing 
completion. So is the fi-eot clubhouse. Later it is planned 
to do away with a row of unnecessary trees bordering the 
field on the east. The field has been manicured and rolled, 
with the result that it now seems as level as a billiard table 

Emorv J. Sweeney, head of the Sweeney Automotive and 
Electrical School of Kansas City, radio station WHB and 
several other things about town, including ten or eleven little 
Sweeney’s, declares that his field will be used only by his 
own school and private owners. In other words, Mr. Sweeney 
does not intend to allow an excess of passenger carrying from 
his playground. 
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U. S. Air Forces 


Flying Pay Withheld 

The Coast Artillery Corps officers who are now flying in 
Army airplanes to observe and record hits and "constructive 
hits” on towed targets will not receive the usual 25 per cent 
additional flying pay until the War Department is authorized 
to rate them as fliers, according to an announcement by the 
War Department on May 6. 

The Deportment’s announcement follows in full : 

“The War Department has ruled that pending the enact- 
ment of proposed legislation which, if passed, will increase 
the number of officers, other than Air Service, who may be 
placed on flying status, Coast Artillery officers, acting as ob- 
servers in planes towing targets for anti-aircraft gun firing, 
do so voluntarily, and cannot be placed on flying status. The 
observers at such firing practice are officers detailed from the 
Air Service.” 

Production Work at San Antonio 

A total of 20 airplanes and 88 engines were overhauled 
and repaired in March by the Engineering Department of 
the San Antonio Air Intermediate Depot, Duncan Field, Tex., 
under the direction of Limit. A. W. Vanaman, Chief Engineer 
Officer, viz: Airplanes— 7 DH-4M-1, 2 DH-4M-2, 3 PT-1, 1 
JN, 3 Douglas 02, 1 Douglas C-l, 3 AT-1 ; Engines — 46 
Liberty and 42 Wright-E. 

Air Photographs of Haiti 

A report has just reached the. Navy Department that Ob- 
servation Plane Squadron 2 of the Marine Corps, stationed at 
Port au Prince, Republic of Haiti, has been busy taking 
pictures for the Gendarmerie, the Trnvnux Public, and the 
Service Technique, to be sent as exhibits to the Philadelphia 
Sesqni-Centennial. 

These pictures will represent the various activities, military, 
constructional, and agricultural, under American supervision 
and guidance, being undertaken to better the general condi- 
tion of the Haiticn Republic. There will be about seventy- 
five views for the exhibit and all of a very interesting nature, 
showing in an impressive manner the improvements which 
have taken place in Haiti with American assistance. 

Officers Detailed to General Staff School 

The following Air Service officers were designated by the 
War Department as students at the Command and General 
Staff School for the 1926-1927 course and will report to the 
Commandant of that School between August 20th and Septem- 
ber 3d: 

Maj. Horace M. Hickam Maj. Byron Q. Jones 

Maj. Thomas DeW. Milling Maj. Fred H. Coleman 

Maj. Leo G. Heffeman Maj. Edwin B. Lyon 

Maj. Hugh J. Kncrr Maj. Michael F. Davis 

Capt. George C. Kenney 

Photographing the State of Delaware 

Photographing the entire State of Delaware is the present 
project of the 20th Photo Section at Langley Field, Va. 
This project, which is being done at the request of the U.S. 
Geological Survey, calls for a mosaic covering roughly 
3000 sq. miles and, with weather conditions favorable, will 
require approximately two weeks. A K-3 camera, single 
lens with 10-inch cone, is being use at an altitude of 12,500 
ft. 

1st Lieut. George C. McDonald, A.S., Commanding Officer 
of the 20th Photo Section, accompanied by Tech. Scrg. Vernon 
H. Merson, Photographer, left Langley Field April 14th for 
Dover, Dela., whieh they will use as a temporary base during 
the photographing of the entire State. Aberdeen, Md., will 
be used as a base during the photographing of the northern 
part of the State. 
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An Overwhelming Majority of 
Aircraft Pilots and Operators 

Prefer AVIATION Weekly 

as shown by an independent and thorough canvass of the held. 

One of the largest and most important advertising agencies in the United States recently decided, in 
the interest of one of its clients, to obtain independently from aircraft operators and pilots an ex- 
pression of their preference for the different American aircraft publications. 

The aircraft operators and pilots were selected for this test with full understanding that the men who 
direct commercial air operations and the men who fly the planes comprise the commercial market for 
aviation products. 

A list was obtained containing the names of 1687 operators and pilots. This list was compiled from 
records of the Aeronautical Chamber of Commerce, the Army Air Service, Aviation magazine and 
two of the largest dealers in aeronautical supplies. 

During the month of April 1925 the advertising agency sent a questionnaire to 1613 names on this 
list. A summary of the replies shows that 
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Production Work at Fairfield 

Production in the Engineering Department of the Fairfield 
Air Intermediate Depot, Fairfield, Ohio, was kept at a lively 
clip during the month of March, in spite of delays due to re- 
habilitating the Engine Repair after the fire. Some delay 
was also occasioned by the fact that the new test block was 
not completed. However, the following production was ac- 
complished, which speaks for itself : 

Airplanes Major Overhaul Minor Overhaul 

DeHaviland (repair) 3 36 

DeHaviland (original set up) 4 — 

NBS 1 1 1 

0-2 — 2 

JNS 2 16 

MB-3A 3 — 

Vought — 1 

TOTAL 13 56 

Liberty — 7 

Wright 13 1 

D-12 7 1 

TOTAL 20 9 

Army Air Orders 

Capt. George C. Kenney, A.S., Langley Field, to Fort 

Following officers, A.S., from stations indicated to Langley 
Field: Majs. Ira A. Rader, Washington, Eugene A. Lohman, 
Phillips Field, Ralph Royce, Brooks Field, Capts. Robert 
C. Candee, Kelly Field, Charles B. B. Bubb, Clmnute Field. 

Maj. Oscar Wcstovcr, A.S., relieved from assignment A.S. 
Tact. Sell., Langley Field, and will report to the commandant 
at that Field for duty. 

Maj. Frederick L. Martin, A.S., designated as commandant 
A.S. Tact. Sell., Langley Field. 

First Lieut. Edgar E. Glenn, A.S., detailed at the Georgia 
School of Tech., Atlanta, to take effect upon completion 
of his present tour of foreign service. 

Sec. Lieut. Sidney L. Douthit, A.S. (Inf.), Brooks Field, 
to Fort Sam Houston. 

First Lieut. Godfrey D. Adamson, A.S., Brooks Field, to 
Fort Sam Houston. 

Master Sergeant Harry A. Stearns, Ft. Sill, to Kelly Field. 

Maj. Barton K. Yount, A.S., American Einb., Paris, re- 
commended as observer and authorized to attend meeting of 
Spec. Com. of Exports, at Paris. 

Navy Air Orders 

Capt. Harry E. Yarnell det. Comdr. Aircf. Sqdns., Sctg. 
Fit., to stall, Nav. War Col., Newport. 

Lieut, (jg) Edmonston E. Coil det. Nav. A. Sta., Pensacola 
to temp, duty U.S.S. Chewink. 

Lieut, (jg) Thomas M. Dell det. Nav. A. Sta., Pcnsaeola, 
to U.S.S. Macdonough. 

Lieut, (jg) Blair M. Fuller det. Nav. A. Sta., Pcnsaeola, 
to U.S.S. Oklahoma. 

Lieut, (jg) Thomas H. Dell det. Nav. A. Sta., Pensacola, 
to U.S.S. Concord. 

Lieut, (jg) Harold R. Stevens det. Nav. A. Sta., Pensacola, 
to U.S.S. Patoka. 

Ens. Elmer E. Berthold det. Nav. A, Sta., Pensacola, to 
U.S.S. Oklahoma. 

Ens. Forrest Closo det. Nav. A. Sta., Pensacola, to U.S.S. 
Marblehead. 

Ens. John K. B. Ginder det. Nav. A. Sta., Pensacola, to 
U.S.S. Detroit. 

Ens. Robert Goldthwaite det. U.S.S. California to temp, 
duty Nav. A. Sta., Pensacola. 

Ens. Joseph F. Johnson det. Nav. A. Sta., Pensacola, to 
U.S.S. West Virginia. 

Ens. Walter D. Leach det. U.S.S. Mississippi to Nav. A. 
Sta., Pensacola. 

Ens. Daniel J. McCallum det. Nav. A. Sta., Pensacola, to 
U.S.S. Neelies. 

Ens. Charles C. McDonald det. U.S.S. Mullany to temp, 
duty Nav. A. Sta., Pensacola. 
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NEW and USED J Ns.— Hisso and 0X5 Motors 
Canucks, Standards and Thomas Morse Scouts 


J $I.OC 


Used V 
Shtly 0 ™"dei 


cs 75c . 

C *22. 


00 p 


. $30.00. 


magnetos $15:00. "Send your crank care, shall and conrod 
lo us for complete overhaul for $125.00." Hisso Exhaust 
slacks $15.00. 

SOUTHERN AIRWAYS INC. 

Visit us at cither 

LOVE FIELD, DALLAS, TEXAS, OR SAN ANTONIO. TEXAS. 
Write our Home office 

210 COLLEGE ST.. SAN ANTONIO. 

Perry - Austen 

COMMERCIAL 

Acetate nftDCC Clear 

Nitrate \J\Jli JLiO Pigmented 


New Finish — Egg Shell Picmented Dope 
Easy to Clean 
Beaut J! of Finish 

Perry - Austen Mfg. Co. • Staten Island • N. Y. 


You Need These 
Aeronautical Books 

Airplane Engine Encyclopedia 

by Glenn D. Angle — $7.50 

Text Book of Aeronautical Engineering 

by Lieut. A. Klemin — $4.50 in U. S. 

Engine Dynamics and Crankshaft Design 

by Glenn D. Ancle — $4.00 

Who’s Who in Am. Aeronautics 1925 

Gardner Publishing Co. — $2.00 

Sent post paid upon receipt of check or 
money order 

The Gardner Pub. Co. 
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MICHIGAN 

DETROIT'S OWN AVIATION SCHOOL. 

THE RYAN SCHOOL OF AVIATION 
O^B. STAR ROUTE^ ^ T b l l SA! rf P'f 00 

/T tew Q re^ommondod° .Sari! our 

MISSOURI 

1 BRIDGETON AIRCRAFT CORPORATION^ 

CONNECTICUT 

NEW ENGLAND AIRCRAFT CO„ INC. Now England's 
in/ service. Complete flying iiltruclton. Intercity passenger 
graphy. Our ralea are reasonable and we mako commercial 
pilots. Waco 9 ^Hstributoia for^New England. 

MISSOURI 

NICHOLAS-BBASLEY AIRPLANE CO. Oompleto flying In- 
structions, by hour or^by complete oourre.^primary: "osa 
who "lake an "interest in you. No deposit required on solo flight. 
Write tor full particulars. MARSHALL, MISSOURI. 

FLORIDA 

Address all correspondence to A. B. McMULLEN COMPANY 

MISSOURI 

ILLINOIS Only 50 mites west at Chicago 

EAGLE AIRPORT SCHOOL OF^ AVIATION. 

Completo^eround^ and air conrae^Come^any Sno. ( IdejU ( ac«irnmo. 

FLYX NG K SCH O O L— Operand in connection ^ 

Serrice. Wrfia'lor Details' AERIAlIeRVICE XT’ 

CORP., HAMMONDSPORT, N. Y. 

ILLINOIS 

MID-WEST AIRWAYS CORPORATION 
MONMOUTH, ILLINOIS. 

mr mis 

CURTISS FLYING SERVICE INC., GARDEN CITY, N. Y. 

Illinois PARTRIDGE, Inc. 

Aeronautical Instruction 

Aero Club of Illinois Mail Address: 

Field: Chicago, 111. Writ , f „ Booklet 430 S ' Michi S»” Ave - 

PORT WASHINGTON, LONG ISLAND 
FLYING BOAT SCHOOL ^ CHfford Webster—Instructor 

Curtiss Metropolitan Airplane Co., Inc. 

ILLINOIS. YACKEY'S CHECKERBOARD FLYING FIELD. 
men" who hire made a^Sorew^ auTrancbSi ot 'wnjbo^to™ 
knows 

OREGON. 

FLY IN THE NORTHWEST. 

RANKIN SCHOOL OF FLYING - 408 Oregon Building. 

PORTLAND, OREGON. 

fe^vb^wilh^nig'lu^flyine ^quipmenl^und^jised by^A. V mail 
lor” uaining” si \VeTn%°te°croM co“unl?f"8oS 

PENNSYLVANIA — PITTSBURGH 

PITTSBURGH- Me K^EESPO^RT^ AIR P^ORT^— » miles from 

Swallow ^Mrplnnes, Ur Ofics* address, 504 Sta.vdam l/tEji 

FARNAM SCHOOL OF FLYING, Anderson, Ind. Using Iho 
livid Olid facilities of ^ Anderson Aircraft Mfg^Co. for airland 

WRITE FOR PARTICULARS. 

PENNSYLVANIA 

4-niaj, /lying field . 

PITCAIRN AVIATION, Inc. largest in East, on 

Land Tide Bldg. Philadelphia. 

INDIANA 

HOBART AVIATION CO. Flying Course, including complete 
structure, thirty ^ l/e^m'SSm^nt'ta'our 

•ho ™* U W I riw*for j cRtoibb^^ bond^fo^ soto” U i ght . thgjr is Id. 

4 instructors, ideal Bying country, busy field, reasonable board. 
Oar flying course includes meteorology, map-rending. Me. 
Waco, Standard. Oriole and Jenny airplanes available for 
graduate students at low rate. No liability bond required. 

WRITE FOR BOOKLET. 

MARYLAND Loans FIELD. 

CHESAPEAKE AIRCRAFT COMPANY. Headquarters 
graphy and adrertiaing. Flying school *250. fir course. No 
bond for solo. Agents for TRAVEL AIR Planss, Maryland, 
Virginia a District of Colombia. Phone Vernon 3760. 

When Writing to Advertisers 
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| Expert Instruction in flying and mechanics 

! AmPLANES, F ENGI Nf"s" ° greod 

i Om«° 509 Ck Navarre"stre« m,It ,hlpmB " 1 ' San An’t'nnin. Texas 
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INDEX TO ADVERTISERS 


Advance Aircraft Co 

Aero Supply Mfg. Co., Inc 

Aeroplane, Tin* 

Aircraft Service Director} . , 
Alexander Aircraft Co 


Chicago Aeronautical Service 854 

Classified Advertising 853 

Crawford Airplane Co 855 

Curtiss Aeroplane & Motor Co., Inc., The 85l> 

D 

Decatur Aircraft Co S54 


Hall. Inc., Chas. Ward 

Hamilton Aero Mfg. Co 

Hoskclite Mfg. Corp 

Huff, Dalar.d Airplane, Inc 

I rein nd. G. S 

J 

Johnson Motor Products, Inc 

IC 

Krcider-Rcisner Aircraft Co., Inc. 


Monu 


rcraft Co . . 


Paragon Engineers, Inc 

Peck, Allen F 

Perry Austen Manufacturing Co 

Pioneer Instrument Co 

Polachek, /.. H 

R 

R. F. D Co., The 

Reed, S. A 

Rvan Airlines, Inc 

S 

S. K. F. Industries, Inc 

Scintilla Magneto Co 

Service Steel Co 

Southern Airways, Inc 

Standard Oil Co 

Summon! t Tubing Co 

Super Rhone Engine & Flying Corp. . 

T 

Taylor, C. Fayette 

Tips & Smith 

Titanine, Inc- 

Travel Air Mfg. Co., Inc 

V 

Van Schaack Bros 

W 

Western Airplane Co 

Where to Fly 

Wood Elastic Web Co., J. W 

Woodson Engineering Co 

Wright Aeronautical Corp 


AERONAUTIC SAFETY CODE 

A Compendium of the Results of Four Years’ 
Study by Leading Engineers, and Government 
and Civilian Experts of the Aircraft Industry 

Sponsored by ihe U. S. Bureau of Standards and 
Society of Automotive Engineers, and Approved by 
the American Engineering Standards Committee, 
October, 1925. 


The Aeronautic Safely Code covers 
GOOD PRACTICE AND SAFE METHODS 
in the Design, Construction, Testing, Operation and 
Mainlenance of Aircraft, Aircraft Engines and 
Accessories, Airdrome and Airway Equipment 


It includes 


SENSIBLE RULES OF THE ROAD AND 
SAFETY PROVISIONS FOR FLYING AND 
GROUND PERSONNEL 


Fifty-two Pages - Well Indexed 


AN ESSENTIAL REFERENCE GUIDE FOR 
THOSE WHO WISH TO BUILD UP PUB- 
LIC CONFIDENCE IN AIR TRANSPORT. 


SINGLE COPIES $1.50 


A year's subscription to AVIATION (52 issues, 
$4.00) and a copy of the Safety Code for $5.00. 


GARDNER PUBLISHING CO. 

225 Fourth Ave., New York 

Use the Coupon 


Gardner Publishing Co. 
225 Fourth Ave., 

New York. 


□ 

□ 


Enter my subscription to AVIATION 
and mail me a copy of the AERO- 
NAUTIC SAFETY Code. Five dol- 
lars to cover is enclosed. 

Mail to address below — copy or copies 

of ihe AERONAUTIC SAFETY 
CODE, AT $1.50 each, for which I 
enclose $ 


(Ne 


0 


(Address) 
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Who’s Who in American Aeronautics 

PUBLISHED BI-ANNUALLY 


THE BLUE BOOK 

OF 

AMERICAN AIRMEN 


Contains One Thousand Biographies of 

Aviators, aeronauts, aeronautical engineers, aircraft manufac- 
turers, flying officers of Army, Navy and Marine Corps, Air 
Mail personnel, aircraft accessories manufacturers, flying field 
owners, American aces, aeronautical instructors, inventors, 
National Guard air officers, aeronautical writers, sportsmen, 
men prominent in aeronautical affairs. 


TWO HUNDRED ILLUSTRATIONS 

Price — Two Dollars 


Gardner Publishing Company 
225 Fourth Ave.. New York 

Enclosed please find Two Dollars for copy of Who’s Who in American 
Aeronautics. 


Address . . 
City 
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CLASSIFIED ADVERTISING 

10 CENTS A WORD. MINIMUM CHARGE $2.50. PAYABLE IN ADVANCE. 

ADDRESS REPLIES TO BOX NUMBERS. CARE AVIATION. 225 FOURTH AVE.. NEW YORK. 


HIGH LIFT WINGS. Modernize your Jenny or Stand- 
ard. Quick simple change. Attractive price. New three- 
plnee biplane $1,500. Propellers $12. Allison Airplane 


Pilot desires position. Prefers company with Government 
mail contract. Will deposit $2,000. as a guarantee to pay 
crash expenses. Have had plenty winter flying experience. 
Box 457, Aviation. 

WANTED: K-G Oriole wings complete with struts and 
'vires. Please state general condition and price. Box 456, 
Aviation. 


Steel tubing landing gear for STANDARDS, regular or 
D-H, make the old crate up-to-date ; also 43 gal. center section 
tanks, no change in rigging, put on in 30 min., $50.00. 1 

new Le Rhone $100.00 ; I Gnome with prop., $50.00. Geo. L. 
Bennett, 223 West 12th Street, Kansas City, Mo. 

FOR SALE: Model “A”, Hisso Standard, condition A-l, 
150 hp., linen year old. Butler Aviation Co., Butler, Pcnna. 

WANTED: To trade, racing car, Rago motor. Motor is 
new in original crate. Motor turns 5100 r.p.m. Car cost 
approximately $2,000. For good ship, preferably Jenny or 
Canuck, with OXX6 motor. Write Clarence Eggenberger, 
Pontiae, Illinois. 

Ten new 0X5 motors for sale, without complete tools, at 
$300. each. Terms : One-third down with order; balance 

sight draft against bill of lading. Buhl-Verville Aircraft 
Co., Detroit, Mich. 

FOR SALE: OX5 motor, with 20 hours total time, still 
like new, crated $160.00. Standard two wheel pin type under 

$50.00. Elwvn West, Waupaca. Wis. Roule 3. 

Two laic type S.S. six cylinder Splitdorf magnetos, bought 
new from factory last December, made to use with Booster 
magneto. Have been used less than ten hours on marine 
engine. $140.00 cash for two. Williams Brothel's Com- 
pany, Custom House Wharf, Portland, Maine. 


WANTED: Two place monoplane, aircooled motor, will 
equip for water landing; must be reasonable, for cash. Have 
Lincoln Sport parts as received from factory, $125.00. H. 
P. Slieard, 1901 X. Cedar, Tacoma, Wash. 


FOR SALE: Fly-nwnv Avro, special 3-place (dual), 
motor 110 Le Rhone, just overhauled. Ship fair. Price 
$900, with spare motor. Terms. Sky-Ad Flyers, 38V4 
Walnut St., Newark, N. J. 


FOR SALE: One brand new Gnome, 165 hp. motor, with 
magneto oil pump, switch and propeller hub, for $55,00. El- 
mer Johnson, Box 4, Garfield, Minn. 


Ash Longerons, (IV," x IV," x 14'). $3: Pinked Tape. 
4c yard. Custom made leather Helmets, $3: Goggles, $3: 
OX5 Propellers, Cals, $5.75: Flottorps $1.2.75: Hartzells, 
$15.00: Wanted. OX5s. used: Jenny-Standard parts: 

Ostergaard Aircraft, 4267 North Narragansett, Chicago, 711. 


ANZANIS FOR SALE: 6 and 10 evl. new and used, 
complete. Also one T.e Rhone cheap. David Basil. 18.3 
Sigourney St., Hartford, Conn. 


Brand new JN4-D. readv to flv-awny. $1.200., with two 
extra OX5 motors $1500. Box 461. Aviation. 


FOR SALE: Curtiss 06 motor in perfect condition, with 
E. G. Leighton. 657 Main St„ Charleston. Mass. 

When Writing to Advertisers, 


FOR SALE: New TM Scout, new Le Rhone motor, set- 
up, ready to fly away; also extra motor, three propellers, 
lauding gear, spare parts, all new, extra set wings slightly 
used. Take $750. for outfit. Box 462, Aviation. 


FOR SALE : Rebuilt OXX6 with new bearings, etc., equal 
to new motor in performance, motor nickle plated all over 
making appearance better than new. Send dime for photo. 
Karl Ort. York, Pa. 


WANTED TO BUY: Bristol Fighter, with Rolls; Fokker 
with B.M.W. or D:H. with Puma. What have you, with or 
without motor? Box 460, Aviation. 


WHEN YOU WANT to buy, 

sell or exchange planes, motors and 
accessories — or are in need of com- 
petent help, or seeking a responsible 
position AVIATION Classified or 
“Directory” ads will prove advan- 
tageous. AVIATION, as the only 
weekly, covers your entire field first. 
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FUEL LEVEL GAUGE 

PIONEER. INSTRUMENT COMPANY 

MAIN OFFICE AND FACTORY BROOKLYN NEW YORK 

WASHINGTON ^ PARIS SAN FRANCISCO 

riAHlLTOlr 

1 New 1926 Model Waco 0 Airplane less Motor, $1850.00. 1 Now 
1020 Model Waco 9 Airplane wltli OX5 Motor, *2100.00, •! Sow 

$875.00. 1 Government overhauled A condiUon 180 H.P. 0 cylinder 
plete sot of OX5 tools packed in the original boxes, per box, $12,50. 

H. C. YOUNG MARSHALL, MISSOURI. 

Reliable Aeroplanes and Material Priced to Sell: 

J. L. SCHROEDEr" ^'o^bTx 380 


JUST COMPLETED: The purchase, moving and sorting of 
utility aircraft materials, sufficient to fill our new warehouse 
at Baltimore. Warehouse contains 20,000 square feet floor 
space. This arrangement will now enable us to give very 
prompt service. Let us fill your wants. 

MONUMENTAL AIRCRAFT CO. 

1030 N. Calvert St., Baltimore, Md. 

■ CHICAGO AERONAUTICAL SERVICE 

■ 1 llili<| lie Pillule^ _ r . ! 1 

1 FLYING INSTRUCTIONS: BY RsalsTKttED Pilots. 

The Safest Plane in America 

“STALL-PROOF” PETREL 

"LOW MAINTENANCE" 

Five Years Without a Single Fatalit y 
Write For Details on Our Commercial Models Four and Five 

HUFF DALAND AIRPLANES, INC. 

BRISTOL. PA. 

New 

— LIBERTY MOTORS — 

WITH ALL THE LATEST IMPROVEMENTS. 
• WRITE OR WIRE FOR PRICES. 

JOHNSON MOTOR PRODUCTS, Inc. 
518 West 57 St., New York. 

C. Fayette Taylor, M. E. 

Consulting Mechanical Engineer 
Massachusetts Institute of Technology 

Cambridge, Mass. 

Specialist in Aeronautical Engines and Marine Engines 

Air Spec. 10225D 

SEAMLESS STEEL TUBING 

Complete Warehouse Stoc\ 
for Immediate Shipment in any Quantity. 

SERVICE STEEL CO, S was. 

When buying a PLANE ask about the 

king bird 

THREE PLACE LUXURY-PLANE 
MANUFACTURED BY THE 

WESTERN AIRPLANE CORPORATION 
CHICAGO. ILL. 

DECATUR AIRCRAFT COMPANY 

DECATUR, ILLINOIS. 

New and Used Ships lor Sale 
Ports for JN4D-JN4C or Standard J1 Ships 
OX5-OXX6-His«o or Liberty Motors 
Complete Flying Course— $150.00 

YACKEY TRANSPORT 

Liberty J2 motor. Landing speed is 32 miles per hour, 

high speed 125 m.p.h.; useful load 2400; ceiling with load 
22,000 ft., duralumin construction throughout. Best per- 

forming ship ever known. Price $7,500.00. 
YackeyAircraftCo., Yackey's Checkerboard Airplane Field 
DesPlaines River & Roosevelt Road FOREST PARK. ILL. 

(Suburb of Chicago) 

DIRECTORY ADS BRING RESULTS 

Ask Our Advertisers 
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LE RHONE 80 & 120 H. P. ENGINES 

and complete line spares for same. 

TIPS & SMITH, INC. 

P.O. BOX NO. 153 HOUSTON, TEXAS. 


FLOTATION GEAR 
AIR BAGS, FLOTATION and FUSELAGE AIR BAGS TO 
ANY SPECIFICATION OR DESIGN 

Also Rope, Wire, Canvas and Fabric Work 

THE R.F.D. COMPANY 17 Sloke Road, Guildford, Surrey, England 

Cable Address: "Airships". Guildford 


BERLING D-81 Booster Equipment 


HASKEUTE PLYWOOD 

Only Plywood made to pass strict Grade “A” 
Navy Specifications. 

Can be furnished in any size or thickness. 

HASKELITE MANUFACTURING CORPORATION 

133 W. WASHINGTON ST., CHICAGO, ILL. 


LUDINGTON EXHIBITION COMPANY 

Passenger Flying I Agents I Spares of All Kinds 

Instruction , rot. S, - 

Victor Dallin — WACO A 

Aerial Photography I 


ic Bldg. 
PHILADELPHIA 


Flr*t 


1C Valley Held 

E VALLEY. N. J. 


Daniel Guggenheim School of Aeronautics 

Courses in Aeronautical Engineering and In- 
dustrial Aviation. For particulars apply to the 
Dean of the College of Engineering, 

N. Y. University, University Heights, New York, N. Y. 


AIRPLANES — MOTORS — SUPPLIES 


SHIPS FOR IMMEDIATE DELIVERY 

$750.00 & UP COMET OX5 $2000.00 

HISSO JENNY 1500.00 COMET K6 4000.00 

REBUILT C-6 STANDARD 1750.00 

SPECIAL OX5. RACER, METAL PROP 2500.00 

Used and new OX 5 motors , airplane parts and supplies . 
G. S. IRELAND, GARDEN CITY. N. T. 

PARAGON PROPELLERS 

BETTER THAN EVER 

Paragon Engineers, Inc. 

Baltimore, Maryland 


LEARN TO FLY $100. 

^ _ Solo Guaranteed 

included. Transportation to field free. 

Large Field COUE OB \ • Careful Inslru 

A. M. BARNES, Chanute, Kansas. 
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At 4ie North Pole 

When Lieut. -Commander Richard E. Byrd, 
U.S.N., flew over the North Pole recently, 
he accomplished a feat which has long been 
the dream of aviators. The fact that his big 
monoplane was equipped with three Curtiss 
Reed propellers offers proof that these pro- 
pellers are the choice of pilots who demand 
high efficiency and absolute dependability in 
the face of severe operating conditions. 


I 


Curtiss- Reed Propellers 

Withstand Spray - Rain - Hail - Heat - Cold. 

LET US QUOTE ON A PROPELLER FOR YOUR SHIP. USE THE BLANK ) 


The Curtiss Aeroplane & Motor Co. Inc., 

Garden City, N. Y. 

Gentlemen : 

Without obligation to me please quote prices and delivery on Curtiss-Reed propellers 

for the following installation : 

Name of Ship 

]yi otor Mode! H.P. R.P.M. (Full throttle, level flight) 

Diameter of Propeller now used Pitch If geared, state gear ratio 

Actual high speed with present propeller NOTE : We find that many pilots over-estimate 

their high speeds. Accurate information on this point is necessary in designing an 
efficient propeller. 


Maximum possible diameter for new propeller (State 



